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Abstract .—Hymenopteran parasitoids of leafminers in California are reviewed and an illustrated 
key to 44 genera (except Braconidae) is presented. Leafminer surveys conducted by Michael Gates 
(MWG) and John Heraty (JMH) between 1996 and 1999, sought to assess native parasitoid fauna 
in preparation for the anticipated arrival of the citrus leafminer (CLM), Pln/Hocnistis citrella Stain- 
ton, in California. These records are augmented with leafminer parasitoid rearing records of David 
Wagner (DLW) and Jim Whitfield (JBW) accumulated between 1979-1986. Comparison of Cali¬ 
fornia parasitoid fauna with CLM parasitoids from other regions would indicate which native 
species are likely to shift onto CLM as potential autochenous biocontrol agents. Members of the 
families Eulophidae, Encyrtidae, Pteromalidae, Chalcididae, Eurytomidae, Eupelmidae, Torymi- 
dae (Chalcidoidea), Bethylidae (Chrysidoidea), Braconidae, and Ichneumonidae (Ichneumonoidea) 
were recovered, with >80% of specimens reared belonging to Eulophidae. 


This project was initially conceived and 
funded as a preparatory step in address¬ 
ing the inevitable establishment of the cit¬ 
rus leafminer (CLM), Phyllocnistis citrella 
Stainton, (Lepidoptera: Gracillariidae: 
Phyllocnistinae) into California citrus. 
Eventually, the project expanded to doc¬ 
ument the identities of not only leafminers 
and their parasitoids reared by MWG and 
JMH (see below) from citrus growing re¬ 
gions and native biotic zones of southern 
California, but also numerous specimens 
reared by DLW and JBW, primarily from 
central and northern California between 
1979-1986. 

Parasitoids, particularly Chalcidoidea, 
of leafmining insects are usually general¬ 
ists with respect to host or plant taxon 
with which they are associated (Askew 
and Shaw 1974). The same appears true 
with Ichneumonoidea, although the Bra¬ 


conidae appear to exhibit more speciali¬ 
zation for a given host taxon (Shaw and 
Askew 1976). Additionally, idiobionts 
(host permanently paralyzed or killed at 
time of parasitoid attack) are often gener¬ 
alists while koinobionts (host paralyzed 
only during oviposition by parasitoid) are 
primarily specialists with Ichneumono¬ 
idea containing a higher proportion of ko¬ 
inobionts than Chalcidoidea (see discus¬ 
sion in Godfray (1994)). Those ichneumon- 
ids attacking leafminers are often faculta¬ 
tive and, like Chalcidoidea, relatively 
unspecialized (Shaw and Askew 1976). 
Most leafminer parasitoids are niche spe¬ 
cialists rather than host specialists and fac¬ 
tors other than host taxonomy directly af¬ 
fect the degree of specialization displayed 
by leafminer parasitoids. These factors in¬ 
clude host plant (phenology, chemistry, 
etc.), leafmine location (ab- or adaxial leaf 
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surface) or mine structure (tentiform, ser¬ 
pentine, blotch, etc.) (Askew and Shaw 
1974). 

The eulophid Sympicsis sericeiconiis 
Nees (Hymenoptera: Eulophidae) is found 
on Phyllonoryctcr spp. (including P. blan- 
cardclla) (Lepidoptera: Gracillariidae) 
throughout the Holarctic region (Boucek 
1959a, Miller 1970, Doganlar 1980) and 
dominates the chalcid fauna in southern 
Ontario (Johnson et al. 1976, Hagley 1985). 
However, it is replaced in dominance by 
Sympicsis marylmuicnsis Girault outside of 
Ontario (Pottinger and Leroux 1971, Maier 
1984a, b, Ridgway and Mahr 1985). Maier 
(1988b) provided further evidence of niche 
(but not host) specialization during an in¬ 
vestigation of the gracillariid hosts of S. 
marylmuicnsis in New England, an impor¬ 
tant parasitoid of the two apple pests, P. 
blancanlclla and P. cratacgclla. He affirmed 
that S. marylmuicnsis prefers abaxial mines, 
attacking 33 gracillariid leafminer species 
on 49 plant species (primarily trees, but 
also shrubs and herbs). Further, many ag¬ 
riculturally important parasitoids (includ¬ 
ing S. marylandcnsis) occur on congeneric 
leafminers of native cherry trees and serve 
as another parasitoid reservoir (Maier 
1988a). Both examples illustrate the im¬ 
portance of native plants and leafminers 
as reservoirs for parasitoids important in 
biological control. 

This study was undertaken to assess na¬ 
tive leafminer parasitoid populations in 
southern California and to determine if 
any parasitoid species supported by na¬ 
tive leafminers might shift to and provide 
fortuitous biocontrol of CLM after its ar¬ 
rival in California. The CLM is native to 
Southeast Asia, with populations extend¬ 
ing west to the Saudi Peninsula and east 
to Japan (Heppner 1993). CLM spread to 
Australia and Africa by the early 18th cen¬ 
tury and by 1993 colonized most citrus¬ 
growing regions of the Old World. Since 
1993, when CLM was first detected in 
Florida, it has spread throughout the Neo¬ 
tropics from Argentina and Mexico to 


southern Arizona (Heppner 1993, Knapp 
et al. 1995). CLM was notably absent from 
California citrus until 2000 (Guillen et al. 
2001), when it was detected in the Impe¬ 
rial Valley. 

Utilization of native parasitoids in the 
biocontrol of introduced pests is not a new 
concept (LaSalle and Gauld 1993, LaSalle 
1993) and has many potential advantages 
over importing exotic parasitoids from a 
pest's native range: 1) the need for time- 
consuming and expensive foreign explo¬ 
ration is eliminated, 2) importation and 
quarantine protocols become unnecessary, 
3) potential detrimental impacts of exotic 
parasitoid introduction upon non-target 
leafminers and their parasitoids is elimi¬ 
nated. This reservoir of native parasitoids, 
which can provide control of exotic pests, 
is one of the benefits of preserving biodi¬ 
versity via habitat conservation (see dis¬ 
cussion and references in LaSalle and 
Gauld 1993, LaSalle 1993, LaSalle and 
Pena 1997). Thus, preserving native habi¬ 
tats with their resident potential biocon¬ 
trol agents can yield economic benefits as 
it pertains to a program of sustainable ag¬ 
riculture (LaSalle and Gauld 1993, LaSalle 
1993). 

Previously unnoticed native parasitoids 
switching to provide control of an intro¬ 
duced pest has been documented. Rose 
and DeBach (1982, 1992) found that Erct- 
moccrus dcbachi Rose and Rosen (Hyme¬ 
noptera: Aphelinidae) effectively con¬ 
trolled the bayberry white fly ( Parabcmisia 
myricac (Kuvvana) (Hemiptera: Aleyrodi- 
dae)) introduced into southern California 
from eastern Asia. Subsequent releases of 
E. dcbachi successfully controlled P. myri¬ 
cac in Israel and Turkey (Rose and DeBach 
1992). This example highlights not only 
the importance of native parasitoids in 
fortuitous biocontrol, but also their poten¬ 
tial for introduction as a non-native agent 
in other parts of the world. In surveying 
native parasitoids attacking CLM in Flor¬ 
ida, eight genera and at least eight species 
were recovered from CLM, 87.4% of these 
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Fig. A. Proportion of chalcidoid families reared from leafminers based on number of parasitoids recovered. 


belonging to Eulophidae (Pena et al. 1996). 
However, only Pnigalio miiiio (Walker) 
was present year-round; it accounted for 
69-88% of all parasitoids reared between 
1993-1995. Additionally, four of the same 
eulophid genera present in Florida were 
also recovered in south Texas (Legaspi 
and French 1996) from CLM. Survey re¬ 
sults from California recovered all of the 
same genera documented from CLM in 
many parts of the world. Further, a new 
species of native eulophid parasitoid, Cir- 
rospilus coachellae Gates (Gates 2000), at¬ 
tacks the citrus peelminer (CPM), Marmara 
gitlosa Guillen and Davis (Lepidoptera: 
Gracillariidae) (Guillen et al. 2001), a cy¬ 
clical pest of grapefruit. This eulophid has 
been demonstrated to be effective in re¬ 
ducing CPM populations in the Coachella 
Valley in Southern California. Coloniza¬ 
tion of C. coachellae is underway at the 
University of California at Riverside in 
preparation for use against CLM (Guillen, 
pers. comm.) and this wasp has been re¬ 
leased against CPM in Kern County, CA 
where CPM has recently become problem¬ 
atic. 

Finally, an interesting study of alterna¬ 
tive hosts for CLM parasitoids found on 
the native flora in and around citrus 
groves in the Mediterranean region (Mas- 


sa et al. 2001) indicated that presumed 
specialist parasitoids were in fact gener¬ 
alists which attacked non-target hosts. 
Thus, exotic released parasitoids might 
displace native parasitoids through direct 
competition, reducing the diversity of the 
native parasitoid resource. Little definitive 
documentation exists, but Bennett (1993) 
provides information on several biocon¬ 
trol agents that have been released and 
appear to have displaced native parasit¬ 
oids, though the evidence is not incontro¬ 
vertible. A better example is presented by 
Viggiani (1994) in which the native para¬ 
sitoid complex of the viburnum whitefly, 
Aleiirohibn jelincki (Frauenfeld) (Hemip- 
tera: Aleyrodidae), was completely dis¬ 
placed in many areas in southern Italy by 
Calcs noacki Howard, introduced against 
the woolly whitefly. 

Over 80 species of parasitoids (both na¬ 
tive and introduced species) have been re¬ 
corded from CLM worldwide and appear 
to provide effective control in many cases 
(Schauff et al. 1998 and references therein). 
Our current study recovered Eulophidae 
from >80% of the 5,400 samples reared by 
MWG and JMH (Fig. A) with the next- 
largest proportion of parasitoids belong¬ 
ing to Braconidae. When parasitoid spe¬ 
cies accumulation is calculated across 
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Fig. B. Species accumulation of leafminers and their parasitoids (One time interval = 6 months). 


sampling time periods (Fig. B), it appears 
that more species remain to be recovered 
with continued sampling. However, these 
curves are based upon an arbitrary divi¬ 
sion of the sampling period of MWG/ 
JMH into six-month blocks and serve only 
as a gross estimate of accumulation. Sum¬ 
maries of the rearing data of DLW and 
JBW are not included as many reared chal- 
cidoid leafminer parasitoids were not pre¬ 
served and are no longer retrievable by 
the authors and counts of numbers and di¬ 
versity of parasitoid species would likely 
underestimate actual values. 

MATERIALS AND METHODS 

Included in Table 1 are all records of 
(where determined) plant hosts, leafminer 
hosts and parasitoids of those leafminers 
in California which were recovered during 
this study. Microhymenopteran parasitoid 
families and genera are summarized in 
Table 3, with genera of Braconidae desig¬ 
nated by letters as they are not treated 
herein. An ancillary goal of this project is 
to allow comparisons with similar studies 
to be made with respect to which parasit¬ 
oid genera and species are typically recov¬ 


ered from native leafminers, and also, 
which of those parasitoids are document¬ 
ed from CLM or could be considered like¬ 
ly to attack CLM. 

Protocols of MWG and JMH for rearing 
individual leafminers are detailed below. 
Leafminers in their host plants were col¬ 
lected from field localities and placed into 
brown paper bags that were placed into 1 
gallon Zip-Loc® bags labeled with the lo¬ 
cality information. This system allowed 
for maintenance of high humidity while 
inhibiting significant accumulation of con¬ 
densation inside of each sample bag. Sam¬ 
ples so prepared could be stored up to 4 
days in a refrigerator with minimal loss of 
plant quality, which maximized leafminer 
and parasitoid survival. From these plant 
samples, individual leafmines were ex¬ 
cised and placed into separate 4-dram 
shell vials and each vial was tightly 
plugged with cotton. Each vial received a 
unique alphanumeric code that was 
placed in the vial with the sample and 
each code was recorded in a project note¬ 
book. Vials were then inserted into the 1 
cm 2 spaces in plastic grids designed to fit 
fluorescent lighting fixtures common in 
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Table 1. Hymenopterous parasitoids reared from native leafminers in California. 


riant family/species 

Guild 

Leafminer 

Parasitoids 

Anacardiaceae 

Rhus in tegri folia (Nutt.) 

USS 1 

Stigmella rhoifoliella (Braun) 

Closterocerus utahensis C raw- 
ford t 

Rhus drversiloba T. and G. 

LSBM/LR 

Caloptilia dwersilobiella Opler 

Sympiesis marylandensis Gi- 
rault, Goniozus sp., Pholcte- 
sor bedetliac (Viereck), Pliole- 
tesor salicifoliellae (Mason). 
Bathythrix latifrons (Cush¬ 
man):): 

Rhus ovata S. Watson 

USBM/LR 

Caloptilia ovatiella Opler 

Pholetesor salalieus (Mason)}: 

Asteraceae 

An lieu parryi A. Gray 

LSBM 

Acrocercops sp. 

Mesochorus sp4 

Artemisia douglasiana Besser 

USS/B 

Unknown 

Chrysocharis ainsliei Crawford, 
Aprostocetus sp.t 

Artemisia douglasiana Besser 

CS/E 

Bucculatrix sp. 

Paroligoneurus sp., Pholetesor 
n. sp. 4} 

Artemisia douglasiana Besser 

LSBM 

Cremastobombyeia n. sp. 

Apanteles sp., Colastes sp.J 

Artemisia suksdorfi Piper 


“leaf miner" 

Pholetesor salalieus (Mason)}: 

Artemisia tridentata Nutt. 

CS/E 

Bucculatrix sp. 

Deuterixys pacifica Whitfield, 
Gel is sp. 3 (fern), Gel is sp. 4 
(male)}: 

Artemisia tridentata Nutt. 

CS/E 

Bucculatrix sp. 

Pholetesor bedel line (Viereck)}: 

Artemisia sp. 


?Agromyzidae 

Brachymeria sp.t 

Artemisia sp. 

LSBM 

Cremastobombyeia sp. 

Puigalio sp4 

Aster chileusis Nees 

FDBM 

Coleophora sp. 

Mesopolobus sp4 

Aster sp. 

USS 

Calycomyza sp., Liriomyza sp. 

Diglypints sp4 

Aster sp. 

FDBM 

Tischeria sp. 

Puigalio flavipes (Ashmead), 
Aprostocetus sp., Chrysochar¬ 
is sp., Sympiesis stigmata 
Girault, Apanteles sp., Za- 
grammosoma minim Girault}: 

Baccharis pihtlaris DC. 

CS/E 

Bucculatrix variabilis Braun 

Pholetesor n. sp. 4, Pholetesor 
n. sp. 2, Deuterixys pacifica 
Whitfield, Stiropius Califor¬ 
nia us Whitfield}: 

Baeeharis pilularis DC. 

CS/E 

Bucculatrix dominatrix Rubi- 
noff and Osborne 

Pholetesor n. sp. 2}: 

Baccharis pilularis DC. 

LSBM 

Cremastobombyeia sp. 

Apanteles sp4 

Baccharis salicifolia (R. Lopez 

USS 

Bucculatrix sp. or Agromyzi- 

Sympiesis marylandensis Gi¬ 

and Pavon) 


dae 

rault, Chrysocharis ainsliei 

C raw ford t 

Baccharis sp. 

CS/E 

Bucculatrix sp. 

Gelis sp. 6 (fern), Gelis sp. 1 
(male), Gelis sp. 2 (fern)}: 

Baccharis sp. 

CS/E 

Bucculatrix ? variabilis Braun 

Gelis sp. 1 (male) Gelis sp. 2 
(fem)}: 

Brickedia sp. 

FDBM 

Tischeria sp. 

++ 

j. 

Bidens pilosa L. 

USS 

Liriomyza sp. 

Diglyphus begiui (Ashmead), 

C losteroeerus cineti;>efinis 
Ashmead, C. utahensis 
Crawford, Chrysocharis sp.t 

Cirsium imlgare (Savi) 

USS 

Liriomyza sp. 

Closterocerus sp., Closterocerus 
poss. snbmutica Grahamt 

Encelia californica Nutt. 

CS/E 

Bucculatrix sp. 

Apanteles sp4 
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Table 1. Continued. 


Plant family/species 

Guild 

Leatnnner 

Parasitoids 

Encelia californica Nutt. 

LSBM 

Acroccrcops sp. 

Apanteles sp4 

Encclia farinosa Gray 

USS/B 

Califcomyza mediae Spencer 

Pnigalio maculipcs (Crawford)t 

Giiaphalinm sp. 

?LSBM 

?C reun istobombycia sp. 

Dolichogei i idea sp. } 

Grinddia sp. 

USBM 

Cremastobombycia grindcliclla 
Wlsm. 

Pnigalio ?sp., Aprostocetus sp.} 

Hcliantlius minims L. 

uss 

Calycomyza mediae Spencer 

Chrysodiaris ainsliei Crawford, 
Pnigalio flavipes (Ashmead)t 

Iva axillaris Pursh. 

CS/E 

Biieculatrix sp. 

Deuterixys pacifica Whitfield} 

Sih/bum mahanuni Gaertn. 

CS/B 

Lirionn/za sp. 

Diglyphus begini (Ashmead)t 

Sol id a go sp. 

LSBM 

Aeroeereops sp. 

Plioletesor bedelliae (Viereck)} 

Son elms olernccous L. 

CS 

Chromatomyia syngenesiae 
Hardy 

Pediobius acantlia (Walker), 
Pnigalio coloni (Girault), 
Chrysodiaris ainsliei Craw¬ 
ford, Digh/plms begini (Ash- 
mead), Closterocerus sp.t 

Vcncgasia carpesioides DC 

CS 

Agromvzidae 

Colastes n. sp., Diglyphus begi¬ 
ni (Ashmead)t 

Wi/ethia mollis A. Gray 

CS/L 

Biieculatrix divisa Braun 

Plioletesor beddliae (Viereck)} 

Xanthium strimiariimi L. 

USS 

Calycomyza sp. 

Thinodytes emotions Heydon, 
Pnigalio boharti Yoshimoto, 
Chrysodiaris ainsliei Craw¬ 
ford, Halticoptcra sp., Sym- 
piesis maryhmdensis Giraultt 

Berberidaceae 

Berberis pinnata Lagasca 

uss 

Stigmdla sp. 

Colastes sp.} 

Betulaceae 

Alnns rhombifolia Nutt. 

USS/B 


Closterocerus iitaheusis Craw¬ 
ford + 

Alims rubra Bong. 

USBM 

Phyllonorycter incana (Walsm.) 

Plioletesor salicifoliellae (Ma¬ 
son), Mesochorus sp., Pniga¬ 
lio sp.J 

Alims tcnuifolia Nutt. 

USBM or 
LSBM/LR 

Caloptilia alnivordla (Cham¬ 
bers) 

Apanteles sp., Plioletesor salici- 
folidlae (Mason)} 

Ainu s tcnuifolia Nutt. 

USBM or 
LSBM 

Phyllononjctcr sp. 

Colastes sp4 

Bctula fontiualis Sargent 

LSBM»LS 

Paroruix sp. 

Plioletesor salalicus (Mason), 
Plioletesor salicifoliellae (Ma¬ 
son)} 

Con/lus cornuta Marsh. 

LSBM 

Phyllonoryctcr sp. 

Rhysipolis decorator (Haliday)} 

Bignoniaceae 

Chilopsis linearis (Cav.) 

USS/B 


Closterocerus utahensis Craw¬ 
ford t 

Buxaceae 

Simmondsia chincnsis (Link.) 

CB 

IPcriploca sp. 

Bassus calcaratus (Cresson), 
Trichomalopsis sp., Sympiesis 
stigmata Girault, Sympiesis 
?acrobasidis Miller, Sympies¬ 
is ?sericeicornis (Nees)t 

Brassicaceae 

Hirschfcldia incmni (L.) 

USS 

Liriomyza sp. 

Colastes n. sp., Diglyphus begi¬ 
ni (Ashmead), Eudents sp., 
Chrysodiaris sp.t 
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Table 1. Continued. 


Plant family/species 

Guild 

Leahruner 

Parasitoids 

Caprifoliaceae 

Loniccra Itispidula Douglas 

FDBM 

Pcrittia passula Kaila 

Apanteles sp.J 

Loniccra Itispidula Douglas 

LSBM 

Phyllonoryctcr sp. 

Colastcs sp.J 

Loniccra sp. 

LSBM 

Phyllonoryctcr sp. 

r Z 

4-+ 

Loniccra subspicata H and A 

USS/B 

Agromyzidae 

Diply pit us begin i (Ashmead)t 

or Symphoricarpos mollis 

Nutt. 

Symphoricarpos mollis Nutt. 

FDBM 

Pcrittia sp. 

Apan teles sp.J 

Symphoricarpos mollis Nutt. 

LSBM 

Phyllonoryctcr sp. 

Apanteles sp., Colastes sp., 
Paraltormius sp.J 

Symphoricarpos albits (L.) 

LSBM 

Phyllonoryctcr sp. 

Pholetesor salicifolicllae (Ma¬ 
son )J 

Syniphorica rpos sp. 

LSBM 

Phyllonoryctcr sp. 

Encrateola sp., Pimpla sp., Gcl- 
is sp. 2 (fem)J 

Convolvulaceae 

Convolvulus arvcnsis L. 

FDBM 

Bcdcllia sotnnulentella (Zeller) 

Paraltormius sp., Gelis sp. 2 
(fern), Pholetesor bedclliac 
(Viereck)J 

Cornaceae 

Con ms sp. 

FDBM 

Antispila aurirubra Braun 

Pttigalio flavipes (Ashmead), 
Pediobius albipcs (Proyanch- 
er), Colastcs sp.J 

Cucurbitaceae 

Cunt mis mello L. 

USS/B 

Liriomyza sntivac Blanchard 

?Ncoch rysoclta ris sp. t 

Cucurbita foctidissima HBK 

USS/B 

Agromyzidae 

Diaulinopsis callichroma Craw¬ 
ford, Diglyph us begini (Ash¬ 
mead), Ncochrysocharis diasta- 
tnc (Howard), Ncochrysocharis 
arizonensis (Crawford), Thi- 
nodytes caroticus Hevdont 

Cyperaceae 

Carex sp. 

USS/FDBM 

Elachista sp. 

Pholetesor bedclliac (Viereck), 
Colastes sp.J 

Datiscaceae 

Datisca glomerata (Presl.) 

cs 

Liriomyza sp. 

Pttigalio coloni Girault, Chryso¬ 
cial ris oscittidis Ashmead, 
Halticoptcra sp., Spahntgia 
sp., Gonatocerus (!?), Encvr- 
tinae, Closteroccrus cincinna- 
tus Girault, Brasema ? macro- 
carpac (Ashmead)t 

Ericaceae 

Arbutus menzicsii Pursh. 

USS/FDBM 

Coptodisca arbutiella Busek 

Closteroccrus trifasciatus 
VVestw., Sytnpiesis sp., 
Chrysocltaris sp., Mirax cc- 
tocdctniac (Rohwer)t 

Arbutus menzicsii Pursh. 

uss 

Marmara arbutiella Busek 

Apanteles sp., Mirax ectoede- 
tttiae (Rohwer)t 

Arbutus menzicsii Pursh. 

LSBM or 
USBM 

Phyllonoryctcr arbutusclla 

Braun 

Sytnpiesis stigmata Girault, 
Chrysocltaris sp., Ncochryso¬ 
charis ?sp., Achrysocharoides 
?z woclfcri (Delucchi)J 

Arctostaphylos Columbiana 

USBM or 

Phyllonoryctcr Imanzanitac 

Colastcs sp., Pholetesor salalicus 

Piper 

LSBM 

Braun 

(Mason )J 
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Table 1. Continued. 


Plant family/species 

Guild 

Leaf miner 

Parasitoids 

Arctostaphi/los glauca Lindl. 

uss 

?Gelechiidae 

Ton/mus sp., Eupelmus sp.+ 

Arctostaphi/los manzanita C. 

CS/FDBM 

Coptodisca ^arbutiella Bnsck 

Mirax ectoedemiae (Rohwer)! 

Parry 

Arctostaphi/los patula E. 

USS 

Marmara arbutiella Busck 

Mirax ectoedemiae (Rohwer)! 

Greene 




Arctostaphi/los stansfordiana 

CS/FDBM 

Coptodisca ?arbutiella Busck 

Mirax ectoedemiae (Rohwer)! 

C. Parry 

Arctostaphi/los virgata Eastw. 

CS/FDBM 

Coptodisca larbutiella Busck 

Mirax ectoedemiae (Rohwer)! 

Arctostaphi/los virgata Eastw. 

USBM or 

Phyllonorycter manzanitae 

Mirax ectoedemiae (Rohwer)! 


LSBM 

Braun 


Arctostaphi/los sp. 

CS/FDBM 

Coptodisca larbutiella Busck 

Mirax ectoedemiae (Rohwer)! 

Arctostaphi/los sp. 

USBM or 

Phyllonorycter manzanitae 

Apanteles sp., Neochrysocharis 


LSBM 

Braun 

sp., Sympiesis stigmata Gi- 
rault, Pnigalio flavipes (Ash- 
mead), Mirax ectoedemiae 
(Rohwer), Pholetesor salali - 
cos (Mason)! 

Arctostaphi/los sp. 

CS/FDBM 

Coptodisca larbutielln Busck 

Chn/socharis sp4 

Gaultheria shalloti Pursh. 

USBM 

Cameraria gaultheriella Wlsm. 

Ageniaspis bicoloripes (Girault), 




Chn/socharis sp., Colastes 
sp., Pholetesor salalicus (Ma¬ 
son), Pholetesor n. sp. 3J 

Kabul a polifolia Wangenh. 

LSBM 

Phyllonorycter n. sp. 

Pholetesor salalicus (Mason)! 

Ledum glaudulosum Nutt. 

USBM 

Phyllonorycter ledella Wlsm. 

Achrysocharoides Izivoelferi 




(Delucchi), Colastes sp.J 

Rhododendron occidentale 

CS/FDBM 

Lyonetia Candida Braun 

Pnigalio flavipes (Ashmead)J 

(Torrey and Gray) 
Rhododendron occidentale 

LSBM/LS 

Caloptilia ferruginella (Braun) 

Pholetesor salalicus (Mason), 

(Torrey and Gray) 



Pholetesor sahcifoliellae (Ma¬ 
son)! 

Rhododendron (ornamentals) 

LSBM/LS 

Caloptilia azaleella (Braun) 

Pholetesor salalicus (Mason)!: 

Rhododendron sp. 

CS/FDBM 

Lyonetia latistrigella Wlsm. 

Closterocerus trifasciatus West- 




wood, Sympiesis marylan - 
densis Girault! 

Vaccinium ovation Pursh. 

USBM 

Cameraria nemoris (Walsm.) 

Colastes sp., Pholetesor salalicus 




(Mason)! 

Vaccinium sp. 

USBM 

Cameraria nemoris (Walsm.) 

Achrysocharoides Izivoelferi 




(Delucchi)!: 

Fabaceae 




Latlnyrus sp. 

LSBM 

Phyllonrycter nr memorabilis 

Pholetesor salicifoliellae (Ma¬ 



(Wlsm.) or Protolithocolletis 
lathyri Braun 

son), Colastes sp.J 

Lathyrus sp. 

B 


Gel is sp. 3 (male)!: 

Lotus scoparius (Nutt.) 

SSM 

Microcalyptris lotella Wagner 

Chelonus sp., Mirax ectoede¬ 




miae (Rohwer)!: 

Lotus sp. 


"leaf miner" 

Parahormius sp4 

Medicago sativa L. 

CS 

Liriomyza sativae Blanchard 

Diaulinopsis callichroma Craw¬ 




ford, Closterocerus cincinna- 
tus Girault, C utahensis 

Craw ford, Ach rysocha roides 
Izivoelferi (Delucchi), Neo- 
chrysoclin ris arizonensis 
(C raw ford), Ch rysocha ris 
sp.t 





Volume 11, Number 2, 2002 


221 


Table 1. Continued. 


Plant family/species 

Guild 

Leaf miner 

Parasitoids 

Fagaceae 

Ch rysolepis cli rysoplm lla 
(Hook.) 

LSBM 

Phyllonoryctcr n. sp. 

Chrysocharis sp., Pnigalio sp., 
Pholctcsor salalicus (Mason) J 

Chrysolc}iis clmysophalla 
(Hook.) 

USBM 

Camcraria tildcni Opler and 
Davis 

Pholctcsor salalicus (Mason)J 

Chrysolepis sempcrviveus 
(Hook.) 

USBM 

Ca mcra ria scmpcrvircusclla 
Opler and Davis 

Pholctcsor salalicus (Mason)J 

C l 1 r if sol cpis sem pervi ren s 

LSBM 

Phyllonoryctcr n. sp. 

Pholctcsor salalicus (Mason)J 

(Kellogg) 

Lithocarpus daisiflonts Hook 

LSBM 

Phyllonoryctcr n. sp. 

Pholctcsor salalicus (Mason)J 

and Arn. 

Lithocarpus densiflorus Hook 
and Arn. 

uss 

Stigmclla sp. 

Mirax cctocdcmiac (Rohwer), 
Paradclius rubra Whitfield J 

Qucrcits agrifolia Nee 

USBM 

Acroccrcops iusulariclla Opler 

Pholctcsor salalicus (Mason)J 

Qucrcus agrifolia Nee 

CS/E 

Bucculatrix albcrticlla Busck 

Cantharoctonus sp., Dcuterixi/s 
qucrcicoln Whitfield, Pholctc¬ 
sor bucculatricis (Muese- 
beck), Pholetesor n. sp. 4, 
Gclis sp. 2 (fem), Gclis sp. 4 
(fem), Gclis sp. 5 (fem), Gcl¬ 
is sp. 1 (male), Gclis sp. 4, 
Gclis sp. 5 (male)J 

Qucrcits agrifolia Nee 

LSBM or 
USBM/LS 

Caloptilia reticulata (Braun) 

Dolichogcnidca sp., Campoplcx 
s P 4 

Qucrcus agrifolia Nee 

USBM 

Camcraria agrifoliclla (Braun) 

Pholctcsor salalicus (Mason)J 

Qucrcus agrifolia Nee 

USS 

Stigmclla variclla (Braun) 

Mirax cctocdcmiac (Rohwer), 
Paradclius rubra Whitfield, 
Parahormius sp.J 

Qucrcus agrifolia Nee. 

uss 

Stigmclla ?variclln (Braun) 

Dolichogcnidca tischcriac (Vi- 
ereck)}: 

Qucrcus agrifolia Nee. 

USBM 

Camcraria agrifoliclla (Braun) 

Sympicsis marylandensis Gi- 
rault, Pnigalio flavipcs (Ash- 
mead), Cirrospihts sp., 
Aprostocctus sp.f 

Qucrcus agrifolia Nee 

USBM 

Camcraria wislizcniclla Opler 

Encyrtinae, Chrysocharis sp., 
Sympicsis marylandensis Gi- 
rau ltj 

Qucrcus agrifolia Nee 

USBM or 
LSBM/LR 

Caloptilia sp. 

Campoplcx sp., Scambus hirti- 
cauda (Provancher)f 

Qucrcus agrifolia Nee 

LSBM 

Phyllonoryctcr sp. 

Sympicsis sp., Chrysocharis sp., 
Pnigalio levis Yoshimoto, 
Horismcnus fraternus (Fitch), 
Agcniaspis bicoloripcs (Gi- 
rault)+ 

Qucrcus agrifolia Nee 

MVT/FDBM 

Ncurobathra boharticlla Opler 

Eudcrus sp., Chrysocharis sp., 
Sympicsis marylandensis Gi- 
rault, Cirrospihts flaviciuctus 
Rile)', Ncochrysocharis sp.J 

Qucrcus agrifolia Nee 

USS 

Stigmclla variclla (Braun) 

Chrysocharis sp., Parablastoth- 
rix ncarctica Miller, Sym¬ 
picsis sp.J 

Qucrcus agrifolia Nee 

USS/FDBM 

Tischcria discrete Braun 

Conura sp.J 

Qucrcus alba L. 

LSBM 

Phyllonoryctcr sp. 

Pcdiobius sp.J 

Qucrcus alba L. 

USS/FDBM 

Tischcria sp. 

Chrysocharis sp.J 
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Table 1. Continued. 


Plant Limilv/species 

Clllld 

Leaf miner 

Parasitoids 

Quants alvordiatm Eastw. 

USS/FDBM 

Tischcriti sp. 

Aprostocctus sp.. Conura side 
(Walker), Miotropis californi- 
ats Giraultf 

Quants arizonica Sarg. 

USS/FDBM 

Tischcria arizonica Braun 

Chn/socharis sp., Si/mpicsis 
stigmata Girault, Horismcti¬ 
lts fraternus (Fitch), Clostero- 
ccrtts cinctipcnnis Ashmead, 
Puigalio uroplatae (Pro- 
vancher), Clostcroccrus sp4 

Quants chn/solcpis Liebnt. 

LSBM 

Pln/llonon/cter sp. 

Aclin/socharoides villosus Kam- 
ijo, Hemiptarsenus sp.. Pe- 
diobius sp., Chn/socharis sp.t 

Quants chn/solcpis Liebm. 

USBM 

Camcraria diabloatsis Opler 
and Davis 

Si/mpicsis marylandcnsis Gi¬ 
rault, Chn/soclmris sp., 
Agcniaspis bicoloripes (Gi- 
rault)t 

Quants chn/solcpis Liebm. 

LSBM 

Pln/llouon/ctcr leucothorax 
(Wlsm.) 

Chn/socharis sp4 

Quants chri/solepis Liebm. 

uss 

Stigmella sp. 

Gel is sp. 4 (fern), Mirax cctoc- 
dctuiac (Rohwer)f 

Quants chn/solcpis Liebm. 

USBM 

Ca ntcraria she tin 11 iga net is is 
Opler and Davis 

Eitpclmus sp., Pteromalinae, 
Tetrastich inaej 

Quants chn/solcpis Liebm. 

LSBM 

Acroccrcops n. sp. 

Bassus calcaratus (Cresson)t 

Quants chn/solcpis Liebm. 

LSBM/LR 

Caloptilia sp. 

Dolichogettidea sp.t 

Quants chn/solcpis Liebm. 

USBM 

Camcraria sp. 

Pholctcsor salalictts (Mason)J 

Quants dtrysolepis Liebm. 

LSBM 

Pln/Uonon/ctcr sp. 

Pholctcsor salalictts (Mason)J 

Quants chn/solcpis Liebm. 

FDBM 

Stilbosis duiccdo (Hodges) 

Chclonus sp., Mirax cctocdc- 
miac (Rohwer), Ban/scapus 
sp.t 

Quants douglasii Hook and 
Arn. 

CS/F 

Bucculatrix sp. 

Stiropius californicus Whit¬ 
field J 

Quants douglasii Hook and 
Arn. 

CS/F 

Bucculntrix zophopasta Braun 

Pholctcsor n. sp. 4J 

Quants dottglasii Hook and 
Arn. 

USBM 

Camcraria pentekes Opler and 
Davis 

Pholctcsor salalictts (Mason)J 

Quants ilumosa Nutt. 

LSBM/LR 

Caloptilia sp. 

Bassus calcaratus (Cresson)t 

Quart is dttmosa Nutt. 

USBM 

Camcraria sp. 

Mirax cctocdcmiac (Rohwer), 
Pholctcsor salalictts (Mason), 
Clostcroccrus ?cincinnatus 
C.iraultJ 

Quants duutosa Nutt. 

LSBM 

Pln/llouorci/tcr sp. 

Mirax cctocdcmiac (Rohwer), 
Pholctcsor salalictts (Mason)J 

Quants duntosn Nutt. 

USS 

Stigmella sp. 

Paradclius rubra Whitfield^ 

Quants diuuosn Nutt. 

USBM 

Camcraria jacintocnsis Opler 
and Davis 

Encyrtinae, Achn/socha ro idcs 
?zwoclfcri (Delucchi), Apros¬ 
tocctus sp4 

Quants dumosti Nutt. 

USS/FDBM 

Tischcria cotisnnguinea Braun 

Si/mpicsis man/landcnsis Gi¬ 
rault X 

Quants dunuii Kellogg 

USBM 

Camcraria nr. tcmblorcnsis 
Opler and Davis 

Horismenus sp., Chn/socharis 
sp., Cirrospilus cinctithorax 
(Girault), Chn/socharis sp4 

Quants durata Jepson 

LSBM 

Phi/llonori/ctcr n. sp. 

Pholctcsor salalictts (Mason)J 

Quants durntn Jepson 

USS 

Stigmella sp. 

Mirax cctocdcmiac (Rohwer)J 

Quants ?falcata Michx. 

USS/FDBM 

Tischcria sp. 

Pteromalinae^ 

Quants garn/ana Hook 

USS/FDBM 

Tischcria sp. 

Puigalio sp4 
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Table 1. Continued. 


Plant family /species 

Cini Id 

Leatminer 

Parasitoids 

Quercus garn/ana Hook 

CS/E 

Bucculatrix zophopasta Braun 

Pholetesor n. sp. 4} 

Qucrais garryana Hook 

LSBM 

PI n/11 ono rye ter bas is t rigellt \ 
(Clemens) 

Pholetesor salalicus (Mason)} 

Quercus gin uco ides Martens 
and Galeotti 

USS/FDBM 

Tischeria purinosella Cham. 

Sympiesis marylandensis Gi- 
rault, Horisnienus sp., Bar- 
yscapus sp., Closterocerus 
trifasciatus Westwood } 

Quercus glaitcoides Martens 
and Galeotti 

USS/FDBM 

Tischeria quercitella Clem. 

Chrysocharis sp4 

Quercus kelloggii Newb. 

USBM 

Ca mera ria med iodo rsella 
(Braun) 

Puigalio ?uroplatae (Howard), 
Pholetesor salalicus (Mason)} 

Quercus kelloggii Newb. 

FDBM 

E riocraniclla a i 1 rospa rsel la 
(Wlsm.) 

Sympiesis sp4 

Quercus kelloggii Newb. 

LSBM 

Acrocercops n. sp. 

Stiropius wagneri Whitfield} 

Quercus kelloggii Newb. 

CS/E 

Bucculatrix sp. 

Pholetesor bucculatricis (Mue- 
sebeck)} 

Quercus lobata Nee 

CS/E 

Bucculatrix sp. 

Deuterixys quercicola Whit¬ 
field:): 

Quercus lolnita Nee 

LSBM 

Phyllonorycter sp. 

Pholetesor salalicus (Mason), 
Pholetesor salicifoliellae (Ma¬ 
son)} 

Quercus lobata Nee 

USS 

Stigmella sp. 

Adel ins sp.} 

Quercus lobata Nee 

USS/FDBM 

Tischeria cousangninea Braun 

Pholetesor salalicus (Mason)} 

Quercus lobata Nee 

USBM 

Cmneraria lobatiella Opler and 
Davis 

Pteroinalus ?sp.} 

Quercus nigra L. 

USS/FDBM 

Tischeria sp. 

Puigalio fluid pcs (Ashmead)} 

Quercus ?nigra L. 

USS/FDBM 

Tischeria sp. 

Puigalio sp.} 

Quercus rubra 

CS/E 

Bucculatrix ainsliella Murtfeldt 

Pediobius sp.} 

Quercus stellata Wang. 

USS/FDBM 

T ischeria ?fi isconia rg in el la 

Cham. 

Chrysocharis sp.} 

Quercus stellata Wang. 

USS/FDBM 

Tischeria siinulata Braun 

Zagrammosoma luultiliueatum 
(Ashmead), Horisnienus sp., 
Sympiesis marylandensis Gi- 
rault} 

Quercus texana Buckley 

USS/FDBM 

Tischeria sp. 

Sympiesis marylandensis Gi- 

ra u 11} 

Quercus turbinella Greene 

USBM 

Cmneraria sp. 

Dolichogeuidea tischeriae (Vi- 
ereck), Elachertus cacoecia 
(How a rd), Zagrammosoma 
centrolineatuni Crawford, 
Pholetesor salalicus (Mason)} 

Quercus vaccinifolia Kellogg 

USBM 

Cmneraria n. sp. 

Cirrospilus flavoviridis Craw¬ 
ford, Puigalio flavipes (Ash¬ 
mead), Puigalio boharti 
Yoshimoto, Puigalio maculi- 
pes (Crawford), Puigalio 
braehysellus Yoshimoto, 
Sympiesis dolichogaster Ash¬ 
mead, Mesopolobus sp., 
Ageniaspis bicoloripes (Gi¬ 
rd u It), Sympiesis sp., Chry¬ 
socharis sp., Pholetesor salali¬ 
cus (Mason)} 
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Table 1. Continued. 


Plant family/species 

Guild 

Leaf miner 

Parasi tends 

Quercus wislizenii A. DC. 

USBM 

Cameraria wislizeniella Opler 

Pholetesor salalicus (Mason), 
Plioletesor n. sp. 3J 

Qitercus wislizenii A. DC. 

LSBM 

Phyllonorcyter sp. 

Pholetesor salalicus (Mason)J 

Quercus wislizenii A. DC. 

uss 

Stigmclla sp. 

Gnamptodon sp.J 

Quercus wislizenii A. DC. 

USBM 

Cameraria wislizeniella Opler 

Pholetesor salalicus (Mason), 
Sympiesis marylandensis Gi- 
rault 

Quercus wislizenii A. DC. 

USBM 

Cameraria prob. wislizeniella 
Opler 

Sympiesis marylandensis Gi- 
rault, Ageniaspis bicohripes 
(Girault), Pnigalio levis 

Yoshi moto, Achrysocharoides 
Vaticollaris Kamijot 

Quercus sp. 

USS/FDBM 

Tischeria citrinipennella Clem. 

Chrysocharis sp., Pnigalio sp.J 

Quercus sp. 

USS/FDBM 

Tischeria zelleriella Cham. 

Pnigalio sp., Zagrammosoma 
multilineatum (Ashmead), 
Chrysocharis sp., Pediobius 

s p4 

Quercus sp. 

USBM 

Cameraria sp. 

Chartocerus sp.t 

Quercus sp. 

CS/FDBM 

Copiedisca powellella Opler 

Chrysocharis n. sp.t 

Grossulariaceae 

Ribes sanguineum Pursh. 

LSBM/LS 

Caloptilia sp. 

Pholetesor salalicus (Mason )J 

Ribes sanguineum Pursh. 

LSBM 

Phyllonorycter ribefoliae 
(Braun) 

Colastes sp., Pholetesor salicifol- 
iellae (Mason), Sympiesis 
marylandensis Girault, Clos- 
terocerus sp., Achrysocharo- 
ides ?zwoelferi (Delucchi)J 

Ribes sp. 

LSBM 

Phyllono rye ter ribefol iae 
(Braun) 

Chrysocharis ainsliei Crawford J 

Hydrophyllaceae 

Eriodictyon trichocalyx Heller 

FDBM 

Coelopoeta glutinosi (Wlsm.) 
and Agromyzidae (both 
may be mining) 

Zagrammosoma hobbesi La¬ 
Salle, Dolichogenidea tischer- 
iae (Viereck), Microdontome - 
rus authonomi Crawford, 

Con lira side (Walker), Bas- 
sus cinctus (Cresson), Chry¬ 
socharis ainsliei Crawford, 
Neochrysocharis sp., Digly- 
phus begini (Ashmead), 

C losterocenis cinctipennis 
Ashmead /utahensis Craw¬ 
ford (male)t 

E riodictyon crassifoliuni 

Benth. 

FDBM 

Coelopoeta glutinosi (Wlsm.) 

Diglyphus begini (Ashmead), 
Goniozus sp., Chrysocharis 
ainsliei Crawfordt 

E riodictyon crassifolium 

Benth. 

USS 

Phytomyza sp. 

Clostcrocerus utahensis Craw¬ 
fordt 

Phacelia sp. 

FDBM 

Coelopoeta n. sp. 

Conura sp., Paraliormius sp.J 

Phacelia sp. 

FDBM 

Coelopoeta n. sp. 

Zagrammosoma hobbesi La¬ 
Salle J 

Lamiaceae 

Lepechinia calycina (Benth.) 

CS/E 

Bucculatrix sp. 

Stiropius californicus Whit- 
fieldj 

Lcpechinia calycina (Benth.) 

LSBM 

Cremastobombycia n. sp. 

Pholetesor salalicus (Mason)J 
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Table 1. Continued. 


Plant tamily/species 

Guild 

Leafminer 

Parasitoids 

Salvia mellifera Greene 

uss 

Liriomyza sp. 

Diglyphus begini (Ashmead), 
Lyre us justicia (Girault) [?]t 

Lauraceae 

Uni bel lain ria ca l if on l ica 
(HandA) 

USBM/LS 

Caloptilia sp. 

Sympiesis dolichogaster (Ash- 
mead)^: 

Liliaceae 

S mi lax sp. 

FDBM 

Proleucoptera smilaciella (Bsk.) 

Aprostocetus sp.J 

Yucca baccata Torrey 

Stalk borer 

Prodoxus coloradensis Riley 

Eupelmus sp.t 

Malvaceae 

Gossypium sp. 

USS 


Diglyphus begini (Ashmead )t 

Malacotfuwmus sp. 

USS/FDBM 

Tischeria sp. 

Dolichogenidea tischeriae (Vi- 
e rec k), Neocfi rysoclin ris 
Idiastatae (Howard )t 

Siilalcca sp. 

USS/FDBM 

Tischeria omissa Braun 

Sympiesis stigmata Girault, 
Aprostocetus sp.J 

Malacothamnus sp. 

CB 

ITischeria sp. 

Pholetesor salalicus (Mason), 
Conura side (Walker), Sym¬ 
piesis stigmata Giraultt 

Myriaceae 

Myrica califomica Cham. 

USBM 

Cameraria umbellulariella 
(Wlsm) 

Pholetesor salalicus (Mason)J 

Myrica califomica Cham. 

USS 

Marmara sp. 

Mi rax ectoedemiae (Rohwer)J 

Nyctaginaceae 

Abwnia umbcllata Lam. 

FDBM 

Nealyda n. sp. 

Zagrammosoma ?n. sp.t 

Mirabilis sp. 

FDBM 

Unidentified microlep. 

Chelonus sp.t 

Onagraceae 

Oenothera califomica Wats. 

CB/E and 

Chrysomelidae and Liriomyza 

Trichomalopsis sp. (on chryso- 


USS 

sp. 

meild)t 

Plantanaceae 

Platanus racemosa Nutt. 

LSBM 

Phyllonorycter felinelle Hein¬ 
rich 

Horismenus texanus (Girault), 
Chrysocharis walleyi Yoshi- 
moto, Conura side (Walker), 
Closterocems sp., Diglyphus 
beg ini (Ashmead), Symp ies is 
marylandensis Giraultt 

Poaceae 

Elymus glaucus Buckley 

CS/FDBM 

Elachista sp. 

Pholetesor n. sp. 5, Bracon sp.J 

Ehrharta erect a Lam. 

CS/FDBM 

Elachista sp. 

Colastes sp., Pholetesor bedelliae 
(Viereck)J 

Hierochloe sp. 

CS/FDBM 

Elachista sp. 

Colastes sp., Pholetesor bedelliae 
(Viereck)t 

bunchgrass 

CS/FDBM 

Elachista sp. 

Pholetesor bedelliae (Viereck)J 

Rhamnaceae 

Ceanothus cuneatus (Hook.) 

USS 

Stigmella sp. 

/Vl/ra.v ectoedemiae (Rohwer)J 

Ceanothus crassifolius Torr. 

USS/FDBM 

Tischeria sp. 

Chrysocharis n. sp., C. nepher- 
eus (Walker), Dolichogenidea 
tischeriae (Viereck)t 

Ceanothus greggii Gray 

USS 

? Marmara sp. 

Neochrysocharis diastatae 
(1 Iovvard)t 

Ceanothus greggii Gray 

USS/FDBM 

ITischeria sp. 

Mesopolobus sp., Zagrammoso¬ 
ma minim Girault, Z. ameri- 
cauum Giraultt 

Ceanothus integerrimus 

H and A 

CS/L 

Bucculatrix ceanothi Braun 

Pholetesor bucculatricis (Mue- 
sebeck)J 
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Table 1. Continued. 


Plant family/species 

Guild 

Leaf mi nor 

Parasitoids 

Ccn noth ns in tcgerri inns 

uss 

Stigmdla sp. 

Addins sp., Gnmnptodon sp4 

Id and A 

Cennotluis iiitegerrhnns 

USS/FDBM 

Tischcrin sp. 

Apan teles sp4 

H and A 

Ccn i lot hits i 11 tegcrr hints 

H and A 

CB 


Zngrnnmiosonia mneriennum Gi- 
raultt 

Ccnnothus inte$crrimus 

USS 

Stigmdla ccnnothi (Braun) 

Chrysochnris sp4 

11 and A 

Ccnnothus lcucodcriuis 

C.reene 

USS/FDBM 

Tischcrin sp. and Rccurvnrin sp. 

Cirrospilus conchdtne Gates, 
Bussus cintus (Cresson), 
Elnchcrtus cncoccinc (How¬ 
ard), Chclouus sp.t 

Ccnnothus thyrsiflorus 
Eschsch. 

CS/E 

Bucculntrix Iccnnothi Braun 

Photctcsor biiccutntricis (Mue- 
sebeck)J 

Ccn noth 11 s thyrs ifl on is 

USS/FDBM 

Tischcrin sp. 

Apnn teles sp4 

Eschsch. 

Ccnnothus ivlutinus Dougl. 

USS/FDBM 

Tischcrin sp. 

Apnntclcs sp4 

Ccnnothus sp. 


Acnnthoptcroctctcs unifascia 
(Davis) 

Mirnx cctocdcmine (Rohwer)t 

Ccnnothus sp. 

USS/FDBM 

Tischcrin ccnnothi Walsingham 

Cotustcs sp., Apnntclcs sp.t 

Ccnnothus sp. 

USS/FDBM 

"leafminer" 

Apnntclcs sp4 

Ccnnothus sp. 

USS/FDBM 

Lyonctin IprunifoiicUn (Hiib- 
ner) 

Pnignlio flnvipcs (Ashmead), 
Cirrospilus cinctithornx (Gi- 
rault)^ 

Ccnnothus sp. 

USS 


Sympicsis stigmata Giraultt 

Ccnnothus sp. 

USS 

Stigmdln sp. 

Pnrnblnstotlirix nenretien Miller, 
Cirrospilus fhwoviridis Craw¬ 
ford x 

Ccnnothus sp. 

USS 

Stiymdln ccnnothi (Braun) 

Chrysochnris sp4 

Ccnnothus sp. 

uss 

Stigmdla inconspicucJIn New¬ 
ton and Wilkinson 

Chrysochnris sp., Agcuinspis bi- 
col or ipes (Girault)J: 

Ccnnothus sp. 

USS/FDBM 

Tischcrin ccnnothi Braun 

Cirrospilus sp.t 

Rhmnnus nlnifolin L'Her. 

USS 

Stigmdla sp. 

Mirnx cctocdcmine (Rohwer)J 

Rhnmniis caiifornicn Eschsch. 

uss 

IStigiuctln sp. 

Maidens nigritus (Howard), 
Chrysochnris ivnllcyi Yoshi- 
moto, Diglyphus sp., Nco- 
chrysochnris sp., Ncochn/so- 
charis dinstntnc (Howard), 
Clostcroccrus cincinnntus Gi- 
rault, Agcninspis bicoloripcs 
(Girault)t 

Rhnnmus cntifomicn Eschsch. 

USS/B 

Phyllonoryctcr iiicnnclln 
(WIsitl) 

Ncochrysochnris dinstntnc Ffow- 
a rd t 

Rhmnnus cntifomicn Eschsch. 

USS 

Stiymclln sp. 

Cirrospilus sp., Chrysochnris 
sp., Chrysochnris clnrknc 
Yoshimoto, Addins sp., Co- 
Instcs sp., Gnnmptodon sp4 

Rhmnnus croccn Nutt. 

CS/FDBM 

Apophthisis cougreynta Braun 

Mirnx sp., Mirnx cctocdcmine 
(Rohwer), Gdis sp. 2 
(male), Miotropis cnlifornicus 
GiraultJ: 

Rhmnnus croccn Nutt. 

USS 

Stigmdla sp. 

Mirnx cctocdcmine (Rohwer), 

Par add ins rubra Whitfield J 
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Table 1. Continued. 


Plant family/species 

Guild 

Leatminer 

Parasitoids 

Rhatumis rubra Greene 

C/FDBM 

Apophthisis congregata Braun 

Pnigalio flavipes (Ashmead), 
Sympiesis stigmata Girault, 
Adelius sp., Colastes sp.J 

RUamnus pursliiana DC. 

SSM 

Marmara sp. 

Mi rax eetoedemiae (Rohwer)} 

Rosaceae 

Amclanchier alnifblia (Nutt.) 

LSBM/LS 

Paromix lalta (Braun) 

PUoletesor salicifoliellae (Ma¬ 
son), RUysipolis decorator 
(Haliday), Sympiesis sp., 
Elachertus caeoecia (How¬ 
ard)} 

Amelancfiier ahiifolia (Nutt.) 

LSBM 

PUyllonorycter sp. 

Sympiesis marylandensis Gi¬ 
rault}: 

Cercocarpus betuloidcs Nutt. 

CS/FDBM 

Coptodisca sp. 

Mi rax eetoedemiae (Rohwer)} 

Cercocarpus betuloidcs Nutt. 

SSM 

Marmara sp. 

Mirax eetoedemiae (Rohwer)}: 

Cercocarpus betuloidcs Nutt. 

uss 

Stigmella sp. 

Apanteles sp., CUelonus, sp., 
Gelis sp. 1 (fern)}: 

Cercocarpus betuloidcs Nutt. 

CS/FDBM 

Coptodisca cercocarpella Braun 

Apanteles prob. n. sp., Neo- 
cUrysocliaris diastatae (How¬ 
ard), CUrysocUaris sp.t 

Cercocarpus ledifolius Nutt. 

USS 

Stigmella sp. 

Cirrospilus flavoviridis Craw¬ 
ford, CUelonus sp., CUryso- 
charis ivahli Hansson, Apan¬ 
teles nr. scutellaris (Meus.)t 

Cotoueaster sp. 

LSBM 

PUyllonorycter mespilella (Hiib- 
ner) 

CUrysocUaris walleyi Yoshimo- 
tot 

Crataegus douglasii Lindley 

LSBM/LS 

Paromix sp. 

Sympiesis sp.J 

Crataegus sp. 

LSBM 

PUyllonorycter mespilella (Hiib- 
ner) 

PUoletesor salicifoliellae (Mason) 

Fragaria vcsca L. 

USS/FDBM 

Tischeria sp. 

Mirax eetoedemiae (Rohwer) 

Heteromeles arbutifolia (Lind¬ 
ley) 

SSM 

Marmara sp. 

CUelonus sp., Mirax ectoede- 
miae (Rohwer)}: 

Holodiscus discolor (Pursh.) 

LSBM 

PI lyllono rye ter Uolodisei 
(Braun) 

Sympiesis doliehogaster (Ash¬ 
mead)}: 

Horkelia sp. 

FDBM 

Scrobipalpula sp. 

Dol ichogei i idea sp. } 

Lyonothamnus floribuudus A. 

USS 

Stigmella n. sp. 

Mirax eetoedemiae (Rohwer)} 

Gray 

Primus audersonii A. Gray 

LSBM 

Paromix sp. 

Apanteles sp.J 

Primus emarginata (Hook.) 

LSBM/LS 

Caloptilia sp. 

PUoletesor salicifoliellae (Ma¬ 
son)} 

Primus ilicifolia (Nutt.) 

FDBM 

Paraleucoptera Ueinriehi Jones 

CUelonus sp., Mirax ectoede - 
mine (Rohwer), Cirrospilus 
cinctitliorax (Girault), Pniga 
lio flavipes (Ashmead), 
Sctimbus Uirticauda (Pro- 
vaneher), Viridipyge pruni- 
cola Whitfield} 

Primus ilicifolia (Nutt.) 

USS 

Stigmella sp. 

ParablastotUrix nearetiea Miller, 
CUrysocUaris sp., Cirrospilus 
flazwiridis C rawford} 

Primus ilicifolia (Nutt.) 

USS or LSS 

PUyllocnistis sp. 

CUrysocUaris walleyi Yoshimo- 
to, Pnigalio eoloni Girault, 
Sympiesis sp.} 

Primus ilicifolia lyonii 

USS 

Stigmella sp. 

Mirax eetoedemiae (Rohwer)} 

(Eastw.) Raven 
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Table 1. Continued. 


Plant family/species 

Guild 

Lea ('miner 

Parasitoids 

Primus znrginiana L. 

LSBM/LS 

Parornix sp. 

Sympiesis marylandensis Gi- 
rault, Pholetesor sal aliens 
(Mason)} 

Primus virginiana L. 

LSBM/LS 

?Parornix sp. 

Colastes sp., Pholetesor salicifol- 
iellae (Mason)} 

Primus sp. 

LSBM/LR 

Caloptilia invariabilis Braun 

Sympiesis marylandensis Gi- 
rault, Aprostocetus sp.} 

Rosa sp. 

USBM 

Ectoedemia sp. 

Mi rax ectoedemiae (Rohwer)} 

Rubus parviflorus Nutt. 

USS/FDBM 

Tischeria splendida Braun 

Colastes sp., Mi rax ectoedemiae 
(Rohwer)} 

Rubus ursiims Cham, and 

SSM 

Marmara sp. 

Mirax ectoedemiae (Rohwer)} 

Schldl. 

Rubus sp. 

USBM 

Ectoedemia rubifoliella (Clem.) 

Chrysocharis sp.} 

Unidentified Rosaceae 

USBM 

Phyllonorycter mespilella (Hiib- 
ner) 

Sympiesis sp.} 

Rubiaceae 

Cephalauthusoccidentalis 

Benth. 

CS/FDBM 

Mompha cepltalonthiella 
(Cham.) 

Pnigalio flavipes (Ashmead)} 

Rutaceae 

Citrus X paradisi MaeFad. 

Peel mine 

Marmara gulosa Guillen and 
Davis 

Pnigalio coloni (Girault), Clos- 
terocerus utahensis Ash¬ 
mead, Cirrospilus coachellae 
Ga test 

Citrus x paradisi MaeFad. 

LSS and 
USS/SSM 

Phyllocnistis citrclla Stainton 

Closterocerus utahensis Craw¬ 
ford t 

Salicaceae 

Populus frccmontii Wats. 

LSBM/LR 

Caloptilia palustriella (Braun) 

Pholetesor salicifoliellae (Ma¬ 
son)} 

Populus frccmontii Wats. 

FDBM 

Paraleucoptera albelhi (Cham.) 

Pholetesor n. sp. 4} 

Populus sp. 

LSBM 

Phyllonorycter nipigon (Free¬ 
man) 

Sympiesis ?marylandensis Gi¬ 
rault, Zagrammosoma multi- 
lineatum (Ashmead), Sym¬ 
piesis stigmata Girault, 
Zagrammosoma americanum 
Girault, Sympiesis sericeicor- 
nis (Nees). 

Populus Sp. 

LSBM 

Phyllonorycter sp. 

Apanteles sp.} 

Salix coultcri Anderss. 

LSBM 

Phyllonon/cter apiciuigiella 
(Clem.) 

Colastes sp.} 

Salix laevigata Bebb 

LSBM/LS 

Caloptilia palustriella Braun 

Pnigalio levis Yoshimoto} 

Salix lasiolepis Benth. 

FDBM 

Paraleucoptera albclla (Cham.) 

Zagrammosoma americanum Gi¬ 
rault} 

Salix lasiolepis Benth. 

USBM 

blotch miner 

Bassos sp.} 

Salix lasiolepis Benth. 

uss 

Stigmella sp. 

Mirax ectoedemiae (Rohwer)} 

Salix sp. 

USS/FDBM 

Coptodisca saliciella (Clem.) 

Colastes sp.} 

Salix sp. 

LSBM/1 DBM 

Microrapten/x salicifoliella 
(Cham.) 

Pholetesor salalicus (Mason)} 

Salix sp. 

LSBM 

Phyllonorycter sp. 

Pholetesor salicifoliellae (Ma¬ 
son)} 

Salix sp. 

LSBM 

Phyllonorycter deserticola Davis 
and Desc. 

Sympiesis marylandensis Gi¬ 
rault , Pnigalio flavipes (Ash¬ 
mead), Pnigalio sp.} 

Salix sp. 

LSBM 

Phyllonorycter erugatus Davis 
and Desc. 

Sympiesis marylandensis Gi¬ 
rault, Sympiesis sericeicornis 
(Nees)} 
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Table 1. Continued. 


Plant family/species 

Guild 

Leaf miner 

Parasitoids 

Salix sp. 

LSBM 

Phyllonorycter salicifoliella 
(Clem.) 

Sympiesis sericeicornis 

(Nees), Sympiesis marylan- 
densis Girault, Chrysochar- 
is spp. Chrysocharis bori- 
quensis Hansson, 

Achrysocharoides Izwoelferi 
(De 1 ucch i ), Cirrospilus 
cinctithorax (Girault), Dig- 
typhus pulchripes (Craw¬ 
ford), Aprostocetns sp.J 

Salix sp. 

LSBM 

Phyllonorycter scudderella (F 
and B) 

Sympiesis sp.J 

Salix sp. 

LSBM/LS 

Caloptilia palustriella Braun 

Sympiesis marylandensis Gi¬ 
rault, Sympiesis bimaculati- 
pennis Girault, Cirrospilus 
flavicinctus Riley, Sympies¬ 
is sericeicornis (Nees), Pho- 
letesor salalicus (Mason)J 

Salix sp. 

LSBM/LS 

Caloptilia sp. (coastal) 

Sympiesis marylandensis Gi¬ 
rault:): 

Salix ami Populus 

FDBM 

Coptodisca saliciella (Clem.) 

Cirrospilus sp4 

Sapindaceae 

Acer macrophyllum Pursh 

LSBM/LS 

Caloptilia sp. 

Sympiesis marylandensis Gi¬ 
rault, Ageniaspis bicoloripes 
(Girault), Chelonus sp., 

Pholctesor salicifoliellae 
(Mason), Rhysipolis decora¬ 
tor (Ftal.), Diaglyptidea sp., 
Scambus hirticauda (Pro- 
vancher)J 

Acer negundo L. 

LSBM/LS 

Caloptilia negundella (Cham.) 

Pholetesor bedelliae (Viereck):): 

Scrophulariaceae 

Keckiella cordifolia (Benth.) 

CB 


Pnigalio coloni (Girault)t 

Penstemon caesius A. Gray 

CS 


Chrysocharis ainsliei Crawford, 
Eurytoma sp., Callimerismus 
?n. sp., Thinodytes petiolatus 
Heydont 

Solanaceae 

Lycium cooperi Gray 

LTM 

?Geleehiinae 

Apunteles nr. scutellaris 
(Mues.), Habrobracon sp.t 

Lycopersicon esculentum Mill. 

uss 

Agromvzidae 

IClosterocerus sp.t 

Nicotiana glauca Grah. 

SSM 

Marmara n. sp. 

Cirrospilus coachellae Gatest 

Thymelaeaceae 

Dirca occidentalis A. Gray 

USBM 

Leucanthiza dircella Braun 

Colastes sp.f 

Tropaleaceae 

Tropaleum nasturtium L. 

CS 

Liriomyza ?sp. 

Diglyphus begini (Ashmead)t 

Ulmaceae 

Ulunis sp. 

USBM 

Cameraria ulmella (Cham.) 

Ageniaspis bicoloripes (Girault), 
Sympiesis sp.J 

Verbenaceae 

Lantana camera L. 

USBM 

Liriomyza sp. 

Diglyphus begini (Ashmead), 
llalticoptera sp., Baryscapus 
sp., Closterocerus sp.t 
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Table 1. Continued. 


Plant tamik speuo 

Uuild 

Leafminer 

Parasitoids 

Vitaceae 

Vitis California 7 Benth. 

uss 

?Pln/llocnistis sp. 

Chn/socharis wallci/i Yoshimo- 

Miscellam—plant unknown 

?? 

USS/FDBM 

Ttscheria sp. 

to, Pnigalio lcvis Yoshimoto, 
Zagrammosoma sp., Hormius 
sp., Ncochri/socharis arizo- 
uensis (Crawford), Cirrospi- 
lus cinctithorax (Girault), 
Cinvspihts sp.+ 

Zagrammosoma minim GiraultJ 


Leafmine Guild abbreviations are as follows: CB - complete blotch, CS complete serpentine, CB/E l 
complete blotch with internal/external feeding, CS/E = complete serpentine then external, LR leaf roll, LS 
= leaf shelter, LSB\1 = lower surface blotch, ESS = lower surface serpentine, LTM = leaf(-ves) tied/mined, 
MYT = mines vascular tissue, SSM = stem serpentine L'SS = upper surface serpentine, U5S/FDBM upper 
surface, full depth blotch mine, LSBM upper surface blotch, ;§> = guild on left side of» becomes the guild 
on the right side of the ^>. 

t Indicates parasitoids reared from individual Ieafmines. 

X Indicates parasitoids lot-reared from \ Ieafmines from a single plant. 


suspended ceilings. This enabled rapid 
viewing of multiple vials simultaneously 
rather than examining each vial separate¬ 
ly. Once processed, samples were placed 
into rectangular Rubbermaid tubs con¬ 
taining saturated salt solution which 
maintained relative humidity at -75% 
(Winston and Bates 1960). Samples were 
examined daily, and any emergence re¬ 
corded. Rearing success was approximate¬ 
ly 18%. Parasitoids and leafmining Agro- 
myzidae were killed with 70% ethanol 
and prepared for mounting using hexa- 
methyldisilizane (HMDS) dehydration 
(Heraty and Hawks 1998). Leafmining 
Lepidoptera were prepared according to 
Landry and Landry (1994). 

Protocols of DLW and JBW presented in 
Whitfield and Wagner (1988) are reiterat¬ 
ed here. The DLW and JBW plant material 
collected in the field was sorted by plant 
and miner species, and subsequently iso¬ 
lated by plant/miner lot in clear polyeth¬ 
ylene bags lined with paper toweling 
(which often provided a pupation sub¬ 
strate for both the miners and their para¬ 
sitoids). Most smaller lots were reared in 
15—40 dram plastic vials (Wagner, pers. 
comm.). For overwintering generations. 


leaves or leaf portions with mines were 
placed in plastic snap-top vials and held 
for at least 6 weeks in a refrigerator or 
freezer to break diapause, before removal 
from cold for adult emergence. No success 
rates on a per leaf mine basis are possible 
given that much of the samples were bulk 
reared. Plant identifications were mostly 
supplied by the collectors; some difficult 
determinations were made by the herbar¬ 
ium staff of the University of California, 
Berkeley. Adult leafminers and mines 
were identified by DLW, with some ad¬ 
ditional identifications supplied by JBW 
and by J. A. Powell and J. A. De- 
Benendictis of the University of California 
at Berkeley. 

Illustrations in this paper provide rep¬ 
resentation of the features diagnostic of a 
particular taxon even though they may 
not be derived from actual specimens re¬ 
covered in this study. Many of the line il¬ 
lustrations are taken with permission from 
the following sources: Goulet and Huber 
1995, Townes 1970a, b, Gibson et al. 1997, 
Schauff et al. 1998. Diagnoses are modified 
from Schauff et al. (1998) and the refer¬ 
ences provided therein are for known 
works on a particular taxon worldwide. 
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Taxa known to attack CLM have been re¬ 
corded previously (Schauff et al. 1998). 
Other genera attacking leaf miners not 
treated herein, particularly within Chalci- 
doidea, most likely remain to be discov¬ 
ered with continued rearing of Californian 
leaf miners. Readers are referred to keys in 
Gibson et al. (1997) for keys to Nearctic 
Chalcidoidea, to Whitfield and Wagner 
(1991) for Braconidae, and Townes (1970a, 
b) for Ichneumonidae. 

New host/parasitoid associations for 
Chalcidoidea only, based upon compari¬ 
son with records found in Noyes (1998), 
are indicated by an asterisk in Table 2. 
Distributional notes appearing after the 
diagnosis of each genus are taken primar¬ 
ily from Krombein et al. (1979), Noyes 
(1998) and Gibson et al. (1997). Only Chal¬ 
cidoidea are treated in Table 2 as there ex¬ 
ists no definitive work analogous to the 
Noyes CD-ROM that treats any of the 
non-Chalcidoidea taxa documented here¬ 
in. However, as Noyes (1998) is only a 
compilation of the literature pertaining to 
Chalcidoidea, information therein is only 
as reliable as its original source. Although 
many parasitoids included here were 
reared from a single leafmine (indicated 
with + (Table 1)), other parasitoids issued 
from bulk rearing of numerous leafmines 
from a single plant host in a single bag 
(indicated with ++ (Table 1)). The label¬ 
ing scheme (+,+ + ) used in Table 1 pro¬ 


vides an indication as to the relative de¬ 
gree of definitiveness of a particular host/ 
parasitoid interaction. Those records with 
a single T should be regarded as probable 
associations since all mines were reared 
individually. A [?] preceding a taxon 
name in Table 1 indicates that the taxon is 
tentatively identified, typically due to 
specimen collapse or other damage ob¬ 
scuring diagnostic characters. Those taxa 
are identified to genus in all but 6 instanc¬ 
es where only subfamily identification is 
possible. All specimens from MWG/JMH 
rearings are deposited at UCRC and those 
of DLW and JBW are in the collections of 
University of Connecticut and University 
of Illinois, respectively. The Ichneumoni¬ 
dae identified by David Wahl are depos¬ 
ited in AEIC. 

Morphological terms are indicated on 
several figures (Figs. 1-10, 12-17, 19-21, 
28, 31-32, 35, 55, 60-61, 63, 66-68, 72-73, 
78, 79, 81, 84-85, 87, 89, 102-103, 106, 108- 
109, 114-115, 117) and not discussed in de¬ 
tail. Gastral tergum is abbreviated as Gtn 
where n = gastral tergite number. Further 
discussion of morphology of Hymenop- 
tera in general and Chalcidoidea in partic¬ 
ular can be found in Goulet and Huber 
(1995) and Gibson et al. (1997), respective- 

] y- 

Acronyms are: UCRC = Universitv of 
California Collection, Riverside, CA; AEIC 
= American Entomological Institute Col¬ 
lection, Gainesville, Florida. 


KEY TO FAMILIES AND GENERA OF CALIFORNIA LEAFMINER PARASITOIDS 

1 Apterous. Antenna with more than 13 flagellomeres (Fig. 13). Ovipositor prominently 
exserted, 1.0-1. 3X as long as length of hind femur. Trochantellus present (trochanter 
appearing two-segmented (Fig. 13))_ 1 _ Gclis (ICHNEUMONIDAE: CRYPT1NAE) 

T Macropterous. Antenna with <13 flagellomeres (or, if >13 flagellomeres, then macrop- 
terous (Braconidae)). Ovipositor sometimes exserted and as long as or longer than length 
of hind femur. Trochantellus present or absent (trochanter appearing one- or two-seg¬ 
mented) . 2 

2 Fore wing venation complete, with at least 2 closed cells (Figs. 5, 7, 19-20). CHRYS1- 

DOIDEA, ICHNEUMONOIDEA .". 3 

2' Fore wing venation reduced, with fewer than 2 closed cells (Fig. 45). CHALCIDOIDEA 

. 12 

3 Abdominal sterna as strongly sclerotized as terga; head prognathous; pronotum shaped 
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like truncated pyramid in dorsal view (Fig. 23); elypeus with median longitudinal carina 
(Fig. 23). CHRYSIDOIDEA: BETHYL1DAE.!.9. Goniozus 

3' Abdominal sterna less strongly sclerotized than terga; head usually hypognathous (Figs. 
10-15); pronotum transverse to subquadrate in dorsal view; elypeus lacking median lon¬ 
gitudinal carina. ICHNEUMONOIDEA .. 4 

4 Fore wing with vein 1/Rs + M separating cells 1M and 1R1 (Fig. 7); hind wing with vein 

lr-m basal to separation of veins R1 and Rs (Figs. 3, 9); metasoma] terga 2+3 fused with 
inflexible junction (Fig. 11). BRACONIDAE . See pg. 248 

4' Fore wing without vein 1/Rs+M, with compound cell 1M + 1R1 present (Fig. 5); hind 
wing with vein lr-m opposite or apical to separation of veins R1 and Rs (Figs. 1-2); 
metasomal tergum 2 usually separate from tergum 3, with flexible junction (Fig. 10). 
ICHNEUMONIDAE .... 5 

5 Fore wing cell l+2Rs ( = areolet) large and rhombic (diamond-shaped) (Figs. 5, 14). Ovi¬ 

positor long and needle-like, ovipositor sheath long and rigid. Male genitalia with gon- 
oforceps produced into elongate process (Fig. 16). Upper margin of supraclypeal area 
with transverse carina below antennal sockets .2. Mcsochorus (MESOCFIOR1NAE) 

5' Fore wing cell l+2Rs obliquely quadrate, pentagonal, or open (vein 3r-m absent) (Figs. 

12, 15). Ovipositor stouter, ovipositor sheath sometimes curved. Male genitalia with gon- 
oforceps not produced into elongate process. Upper margin of supraclypeal area without 


transverse carina below antennal sockets . 6 

6 Metasomal segment 1 in dorsal view with apex about as wide as base. Tergite 1 with 

glymma present at base of tergite (Fig. 10). 7 

6' Metasomal segment 1 petiolate in dorsal view, apex 1.8-3.3X as wide as base. Tergite 1 

with glymma absent. 8 

7 Pleural sulcus ( = mesopleural suture) without distinct angulation opposite scrobe (Fig. 

15). Hind wing with vein 2-cu meeting vein cu-a distinctly closer to vein M than vein 1A 
(Fig. 15). Hind tibia fuscous with median pale band, apex thus being dark. 


.3. Pimpla (PIMPL1NAE) 

7' Pleural sulcus with distinct angulation opposite scrobe (Fig. 8). Hind wing with vein 2- 
cu meeting vein cu-a more or less equidistant between veins M and 1A (Fig. 18). Hind 

tibia with apical and subapical dark bands, extreme base thus being pale. 

.4. Sciinibus (PIMPLINAE) 

8 Propleuron with ventroposterior corner having strongly produced, more or less angulate 

lobe touching or overlapping pronotum (cf. Fig. 26). Mesothorax ventrally with postpectal 
carina complete (Fig. 4). Mesopleuron with sternaulus short, about 0.3x as long as me- 
sopleuron (Fig. 17) . 5. Campoplex (CAMPOPLEG1NAE) 

8' Propleuron with ventroposterior corner not produced as distinct lobe, not angulate, at 
most with weak groove delimiting it from main area of propleuron (cf. Fig. 27). Meso¬ 
thorax ventrally with postpectal carina interrupted in front of each middle coxa or com¬ 
pletely absent. Mesopleuron with sternaulus extending to middle coxa or nearly so .... 9 

9 Outer face of mandible with sub-basal swelling, at extreme base with transverse groove 

that emphasizes swelling. Lateral face of pronotum with epomia absent and surface gran¬ 
ulate ... 1. Gclis (CRYPTINAE) 

9' Outer face of mandible without sub-basal swelling. Lateral face of pronotum with epomia 

present (Fig. 6) and surface polished and rugulose . 10 

10 Notaulus long and sharp, ending beyond middle of mesoscutum (Fig. 50). Apex of elyp¬ 
eus with two median denticles . 8. Batlnjthrix (CRYPTINAE) 

10' Notaulus not reaching middle of mesoscutum. Apex of elypeus without denticles. 11 

11 Apical 0.3 of elypeus strongly inflexed and covered with brush of long setae. 

.".6. Diaglyptidca (CRYPTINAE) 

11' Clypeus uniformly convex and without brush of long setae . . 7. Encmtcola (CRYPTINAE) 

12 Tarsi 5 segmented, protibia] spur curved apically and bifid (Fig. 24). Funicle with 5 or 
more segments (Figs. 32, 35) 


13 
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12' Tarsi 4 segmented, protibia] spur straight and simple (Fig. 25). Funicle with 2-4 segments 


(Figs. 28, 30, 31, 33, 38-39) EULOPHIDAE . 31 

13 Mesopleuron swollen, convex, glabrous, longer than high (Figs. 61, 63). 14 


13' Mesopleuron not swollen, concave, variously sculptured, shorter than high (Figs. 51-52) 

... 16 

14 Mesocoxa inserted at or anterior to midline of mesopleuron (Fig. 61). Cercus usually 

advanced (Fig. 61). Marginal vein usually shorter than stigmal vein (Figs. 29, 42) EN- 
CYRT1DAE ...'. 15 

14' Mesocoxa inserted posterior to midline of mesopleuron (Fig. 63). Cercus never advanced, 
placed at apex of metasoma (Fig. 66). Marginal vein usually longer than stigmal vein (as 
in Figs. 41, 44). EUPELMIDAE (females)... 20 

15 Scutellum with deep longitudinal striate sculpture contrasting with shallow reticulate 

sculpture on mesoscutum. Clava 1 -segmented (Fig. 35). PMV at least 1.5X as long as 
stigmal vein (Fig. 42). Eye not approaching mouth margin, malar space >!4 eye length. 
Male with all funiculars unbranched.10. Ageniaspis 

15' Scutellum lacking striate sculpture, with reticulate sculpture similar to mesoscutum. Cla¬ 
va 3-segmented. PMV <1.5x as long as stigmal vein (Fig. 29). Eye nearly reaching mouth 
margin, malar space <!4 eye length (Fig. 60). Male with first four funiculars branched (as 
in Fig. 33) .11. Parablastothrix 

16 Hind femur enlarged, <3x as long as broad, dentate ventrally (Fig. 103). Axillar and 

parascutal carinae converging directly above wing base in arch-like fashion (Fig. 102). 
CHALC1DIDAE..". 17 

16' Hind femur not enlarged, >3x as long as broad, smooth ventrally (as in Figs. 36-37). 
Axillar and parascutal carinae converging on dorsum mesad of wing base in V-like fash¬ 
ion (as in Fig. 81) . 18 

17 Caster petiolate, petiole subquadrate to very long (Fig. 107); propodeum with spiracle 

subvertical or nearly longitudinal .12. Centura 

17' Gaster sessile, petiole at most visible as transverse line (Fig. 102); propodeum with spi¬ 
racle mostly diagonal (Fig. 104). 13. BracJtymeria 

18 Pronotum quadrate in dorsal view (Fig. 106). Head and dorsum with umbilieate sculpture 

(Fig. 106). Body usually non-metallic (black, yellow, brown). EURYTOM1DAE. 

.34. Eunjtoina 

18' Pronotum transverse in dorsal view (as in Figs. 62, 64, 84). Head and dorsum lacking 
umbilieate sculpture, usually reticulate (as in Figs. 64, 79, 101). Body usually metallic 


(green, blue) . 19 

19 Pronotum in dorsal view narrowed medially (Fig. 64). Notauli absent (Fig. 64). Protibia 
with dorsoapical spicules (Fig. 65) EUPELMIDAE (males). 20 


19' Pronotum in dorsal view not narrowed medially (Fig. 118). Notauli at least visible ante¬ 
riorly on mesoscutum, often complete (Fig. 79). Protibia lacking dorsoapical spicules . . 21 

20 Metasoma with posterior margin of syntergum deeply, subcircularly emarginate, the 

emargination often surrounding a sclerotized horizontal to vertical anal sclerite (Fig. 68); 
mesotibia lacking apical groove between tibia! spur and base of tarsus (Fig. 69); metasoma 
with penultimate tergum medially divided or with median hyaline line and largely or 
entirely concealed under preceding tergum .32. Eupeltmts 

20' Metasoma with posterior margin of syntergum truncate or variously differentiated into 
a rim or fingernail-like flange (Fig. 66); mesotibia almost always with apical groove be¬ 
tween tibial spur and base of tarsus (Fig. 67); metasoma with penultimate tergum neither 
divided nor largely or entirely concealed under preceding tergum.33. Brascnta 

21 Head with occipital carina (may be fine) (Figs. 48-49). Metacoxa usually subtriangular in 

cross section and broadly attached to mesosoma (Figs. 51-52). Fore wing usually with 
marginal vein long and stigmal vein short (Figs. 40-41). TORYM1DAE . 22 

21' Head without occipital carina, or if with carina then metacoxa usually subcircular in cross 
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section and narrowly attached to mesosoma. Fore wing venation different than above 
(Figs. 44, 46, 55). PTEROMALIDAE.. 23 

22 Metapleuron separated by a straight line from mesopleuron, not projecting anteriorly (Fig. 

51) . Metafemur convex ventrally, sometimes serrate (Fig. 46). Marginal vein at most 5 

times as long as stigmal vein and more than 3 times as long as postmarginal vein (as in 
Fig. 41). 43. Microdontonierns 

22' Metapleuron separated by a sinuous line from mesopleuron, projecting anteriorly (Fig. 

52) . Metafemur not convex ventrally, sometimes serrate (as in Fig. 36). Marginal vein at 
most 5 times as long as stigmal vein and more than 3 times as long as postmarginal vein 

(as in Fig. 40). 44. Tovynuts 

23 Clypeal margin at least slightly asymmetric, with 2 or 3 teeth separated by at least one 

deep incision (Figs. 73, 82). MISCOGASTERINAE . 24 

23' Clypeal margin usually symmetric and without deep incision, at most with shallowemar- 
gination (Figs. 78, 83, 112). PTEROMALINAE, SPALANGI1NAE . 27 

24 Propodeum strongly sculptured, reticulate to rugose, submedially (as in Fig. 80). Clypeal 

margin with 3 asymmetric teeth .35. Callimerismus 

24' Propodeum glabrous to moderately reticulate (Figs. 72, 76) or with two convergent sub¬ 
median lines of punctures (Fig. 113). Clypeal margin usually with 2-3 more or less asym¬ 
metric teeth or entire and produced (Figs. 78, 82, 112). 25 

25 Clypeal margin either with one asymmetrical tooth (Fig. 75) or with 3 teeth, but then 

teeth usually sharp and with only a narrow gap between them .36. Tltinodytes 

25' Clypeal margin usually with two distinct teeth having broad gap between them (Figs. 
73,82) .... 26 

26 Torulus at or below lower eye margin. Petiole usually with median carina and with 

anterolateral corners not enlarged (Fig. 74). Males: palpus and/or stipes more or less 
enlarged, yellow (Fig. 73). 37. Halticoptcra 

26' Torulus above lower eye margin. Petiole usually without median carina and with an¬ 
terolateral corners sharp and enlarged (as in Fig. 77). Males: palpus and/or stipes slender, 
dark.38. Man lens 

27 Toruli at extreme lower margin of head (Fig. 112). Head almost prognathous. Flagellum 

lacking anellus and with 7 funiculars. SPALANG11NAE . 42. Spalangia 

27' Toruli never so low on face, typically closer to middle (Figs. 78, 81). Head hypognathous. 
Flagellum with 1-3 anelli (Fig. 32). PTEROMALINAE . /. 28 

28 Antenna with 2 anelli and 6 funicular segments (Fig. 32). Occiput with fine to strong 

arched margin or fold (as in Fig. 44). 39. Tricliomalopsis 

28' Antenna with 3 anelli and five funicular segments. Occiput lacking margin or fold .... 29 

29 Pronotal collar with an abruptly angled or rounded margin (Fig. 81). Head moderate in 

dorsal view, >2.0x as long as broad. Gena curved to more angulate (Fig. 78). Hypopy- 
gium >0.5 x the length of gaster.40. Mesopolobns 

29' Pronotal collar less abruptly angled, often only margined medially (Fig. 70). Head stout 
in dorsal view, <2.0X as long as broad. Gena moderately curved and converging in 
anterior view (Fig. 56). Hypopygium <0.5x the length of gaster . 41. Pteromalns 

30 Seutellum with 2 pairs of setae (Fig. 91), rarely more. Submarginal vein with 1 or more 

setae dorsally (as in Figs. 45, 57). Head with transverse fronto-facial suture, if present, 
adjacent to anterior ocellus (Fig. 110). Notauli present or absent (Figs. 99, 114). EULO- 
PHIDAE: Eulophinae, Tetrastichinae, Euderinae. 31 

30' Seutellum with 1 pair of setae (Figs. 84-87). Submarginal vein with 2 setae dorsally (Figs. 
53-54, 59). Head with transverse fronto-facial suture, if present, separated from anterior 
ocellus by distance greater than diameter of ocellus (Fig. 89). Notauli usually absent (Fig. 

87). EULOPH1DAE: Entedoninae.... . 34 

31 Notauli present and either reaching posterior margin of mesoseutum or curving to meet 
axillae (Figs. 108, 114) 


32 
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31' Notauli absent or incomplete posteriorly and not approaching posterior margin of mc- 
soscutum or axillae (Figs. 87-88, 95, 111) . 33 

32 Fore wing posteriad of marginal vein usually with hare area except for distinct row of 

admarginal setae on ventral surface (Fig. 45), and usually with 2-3 rows of setae radiating 
from stigmal vein (Fig. 45). EUDERINAE. 31. Eudcrus 

32' Fore wing different, if with hare area posteriad of marginal vein, then lacking such dis¬ 
tinctive rows of radiating setae (Fig. 54) . 33 

33 Postmarginal vein reduced or absent, less than Vz length of stigmal vein (Fig. 57). Scutel- 

lum with paired submedial grooves, often with sublateral grooves, grooves nev er con¬ 
vergent apically (Figs. 91, 93). Notaulus always complete, axilla strongly advanced, scap¬ 
ula linear. Funicular segments: female with 3 and male with 4. TETRASTICHINAE ... 40 

33' Postmarginal vein present, at least Vz length of stigmal vein (Figs. 54, 59). Scutellum 
lacking paired submedial grooves and sublateral grooves, at most with single pair of 
submedian grooves which are or are not convergent apically (Figs. 95, 97-100). Notaulus 
complete or incomplete, when complete then axilla either not or only slightly advanced, 
scapula triangular. Funicular segments never in above combination. EULOPHINAE ... 41 

34 Propodeum with shiny medial strip, bordered laterally by depressed and usually sculp¬ 
tured area, area laterad of depressed area usually also shiny (Fig. 85). Scutellum with 
median longitudinal groove running almost entire length (Fig. 84). ENTEDON1NAE . . . 
. 25. Horisnicnus 

34' Propodeum not as above, with or without median carina, but never with shiny median 
strip. Scutellum generally without median longitudinal groove . 35 

35 Propodeum with distinct plica, and with paired median carina which diverge posteriorly 

(Fig. 86). Pronotum with a transverse carina on anterior edge .26. Pediobius 

35' Propodeum without plica, without median carina which diverge posteriorly. Pronotum 

with or without a transverse carina on anterior edge. 37 

37 Postmarginal vein elongate, at least 1.5X as long as stigmal vein (Fig. 53) . 

. 27. Chrysocharis 

37' Postmarginal vein shorter, at most as long as stigmal vein (Figs. 54, 59) . 38 

38 Frontofacial groove transverse, straight, slightly raised (Fig. 89). Eye pilose. Postmarginal 

vein about equal in length to stigmal vein (as in Fig. 59). Mesoseutum and/or scutellum 
often with pits (Fig. 88) . 28. Achrysoclmroides 

38' Frontofacial grooves present as V- or Y-shaped sutures (Fig. 110). Other characters vari¬ 
able, never present in above combination. 39 

39 Fore wing lacking line of setae extending distally from stigmal vein (Fig. 59), never with 
infuscate transverse bands (Fig. 59). Transepimeral suture distinctly curved (Fig. 115) . . 
.29. NeochnjsocJuiris 

39' Fore wing with single line of setae extending distally from stigmal vein (Fig. 54), some¬ 
times with infuscate transverse bands (Fig. 54). Transepimeral suture straight or only 


slightly curved (Fig. 117) .30. Closteroccrus 

40 Propodeal callus with raised lobe overhanging outer rim of spiracle (Fig. 91). Cereal setae 

unequal in length, one distinctly longer than others and sinuate (Fig. 92) 24. Aprostocctus 

40' Propodeal callus without raised lobe overhanging rim of spiracle (Fig. 93). Cereal setae 
equal in length, the two longest being subequal and straight or only slightly curved (Fig. 

94) . 23. Bnnjscapiis 


41 Funicle 2 segmented (Fig. 28). 42 

41 Funicle 3 or 4 segmented (Figs. 30-31, 38-39). 45 

42 Scutellum with submedian grooves (Fig. 95). Notauli incomplete (Fig. 95) ... 14. Dighjphus 

42' Scutellum without submedian grooves. Notauli complete (Fig. 114). 43 

43 Notauli curving to meet anterior portion of axilla (Fig. 108). Axilla more or less advanced 

anteriorly beyond transscuta 1 articulation (Fig. 108). Color yellow and black, never me¬ 
tallic and fore wing often with infuscate areas. 16. Zagrammosoma 

43' Notauli straight, extending to anterior portion of scutellum (Fig. 114). Axilla not greatly 





















236 


Journal of Hymenoptfra Research 


advanced beyond transscutal articulation (Fig. 114). Body color variable, wing rarely in- 
fuscate . 44 

44 Postmarginal vein about 2x as long as stigma! vein. Male: scape enlarged (Fig. 28). Scu- 

tellum without submedian grooves. Color brown . 17. Diatiliuopsis 

44' Postmarginal vein equal to or shorter than stigma! vein (Fig. 58). Male: scape rarely en¬ 
larged. Scutellum with submedian grooves, though may be difficult to see due to changes 
in color pattern. Color variable, but often with extensive yellow markings . . 15. Ciirospilus 

45 Notauli incomplete; male funicle often with long branches (Fig. 33). 46 

45' Notauli complete, sometimes fine; male funicle often without or rarely with long branches 

..... 47 

46 Propodeum with complete plica and a transverse costula extending from each plica to 

median earina (Fig. 98), the area between glabrous .18. Puigalio 

46' Propodeum without costula and usually without plica (Fig. 99), but if plicae present then 

area between distinctly reticulate. 48 

47 Torulus high on head, above lower eye margin, thus apex of scape extends beyond level 

of vertex (Fig. 90). Fore wing and costal cell narrow, fore wing at least 2.6X as long as 
broad and costal cell 10-15X as long as broad. 20. Hemiptarsemis 

47' Torulus at or below lower eye margin, thus apex of scape not extending beyond level of 
vertex. Fore wing and costal cell not so narrow, fore wing less than 2.6x as long as broad 
and costal cell less than 10X as long as broad . 19. Syinpiesis 

48 Scutellum with submedian grooves complete, curving medially at posterior margin and 

meeting or nearly meeting each other (Fig. 100). 21. Elachevtns 

48' Scutellum with submedian grooves incomplete or absent, but if present then grooves 
usually straight, not curving or curving slightly mesad at posterior margin of scutellum 
(Fig. 96) . 22. Miotropis 


Siiperfa mi 1 y Ich neu m on o i dea 
Family 1CHNEUMONIDAE 
Subfamily Cryptinae 

1. Genus Gelis Thunberg 
(Fig. 13) 

Diagnosis .—Females are apterous, with 
either apterous, brachypterous, or mac- 
ropterous males; sometimes both sexes are 
macropterous. Mandible with strong sub- 
basal swelling, at extreme base with trans¬ 
verse groove that emphasizes swelling. 
Clypeus weakly convex and without 
brush of long setae; apex often with weak 
median denticles. Center of pronotum 
without median longitudinal earina; lat¬ 
eral face without epomia. Mesoscutum 
with notaulus not reaching middle; sur¬ 
face matte. Cell l + 2Rs of fore wing often 
open. 

Notes .—This genus is represented by at 
least 80 species in the Nearctic region and 
10 species in California (Carlson 1979). 
Members of this genus are attack small co¬ 


coons of Lepidoptera, Neuroptera and 
other Ichneumonoidea, usually as a hy¬ 
pe rparasitoid but occasionally as a pri¬ 
mary parasitoid of small Lepidoptera. 
Other species parasitize eggs sacs of Ara- 
neae. 

Subfamily Mesochorinae 

2. Genus Mesochorns Gravenhorst 
(Figs. 14, 16) 

Diagnosis .—Upper margin of supra- 
clypeal area with transverse earina below 
antennal sockets. Cell l+2Rs of fore wing 
large and rhombic (diamond-shaped). 
Vein 2-Cu of hind wing. Glymmae of ter- 
gite 1 large and deep, almost meeting at 
midpoint. Ovipositor long and needle¬ 
like; ovipositor sheath long and rigid. 
Male genitalia with gonoforceps produced 
into elongate process. 

Notes .—This large genus is worldwide 
in distribution, with 106 described species 
in the Nearctic; 22 of these occur in Cali- 
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Table 2. List of reared chalcidoid species and their leafmining hosts. 


Parasitoid species 

Host species* 

Achrysocharoidcs ?laticollaris kamijo 
Achrysocharoidcs villosus Kamijo 

A cl i rysocl in ro i dcs ?zwoelfcri 

Unknown 

Phyllonoryctcr sp. (Qucrcus chri/solepis Leibm.)* 1 

Camcraria jacintocnsis Opler and Davis* 

Camerarin nemoris (Wlsm.)* 

Liriomyza sativae Blanchard* 

Aprostocctus sp. 

Phyllonoryctcr arbutusclla Braun* 

Phyllonoryctcr ledella Wlsm.* 

Phyllonoryctcr rihcfoliac (Braun)* 

Phyllonoryctcr salicifoliclla (Clem.)* 

Phyllonoryctcr sp. 1 (Q. chrysolcpis) 

Caloptilia invariabilis Braun* 

Camcraria agrifoliclla (Braun)* 

Camcraria jacintocnsis Opler and Davis* 

Crcmastobombycia grindcliclla Wlsm.* 

Phyllonoryctcr salicifoliclla (Clem.)* 

Prolcucoptcra smilaciclla (Bsk.)* 

Tischcria omissa Braun* 

Baryscapus sp. 

Tischcria sp. (Aster sp., Qucrcus alvordiana Eastw.) 

Stilbosis dulccdo Hodges* 

Tischcria pruinosclla Cham.* 

Brachymcria sp. 

Brascma Imacrocarpac (Ashmead) 
Chn/soclmris ainslici Crawford 

Liriomyza sp. (Lantana camara L.) 

U n know n 1 epid op ter a n 

Liriomyza sp.* (Datisca glomcrata (Presl.)) 

Coclopocta glutinosi (Wlsm.)* 

Phyllonoryctcr ribefoliuc (Braun)* 

Calcomyza cnccliac Spencer* 

Calcomyza sp.* (Xanthium strumarium L.) 

Chromatomyia syngcncsiac Hardy 

Chn/soclmris boriqucusis Hansson 
Chn/soclmris ?clarkac Yoshimoto 
Chn/soclmris oscinidis Ashmead 

Chn/soclmris nephereus (Walker) 
Chn/soclmris walili Hansson 

Chn/soclmris wallcyi Yoshimoto 

Phyllonoryctcr salicifoliclla (Clem.)* 

Stigmclla sp.* (Rhamnus californica Eschsch.) 

Liriomyza sp. (Datisca glomcrata (Presl.)) 

Tischcria sp. (Ceanothus crassifoliits Torr.) 

Stigmclla sp. (Ccrcocarpus ledifolius Nutt.) 

Phyllocnistis sp.* (Primus ilicifolia (Nutt.)) 

IPhyllocnistis sp.* (Vitis californica Benth.) 

Phyllonoryctcr fcllinclIc H ein rich * 

Phyllonoryctcr mcspilclla (Hiibner) 

?Stigmclla sp.* (Rhamnus californica Eschsch.) 

Chn/soclmris n. sp. 

Coptodisca powcllclla Opler 

Tischcria sp. (Ceanothus crassifolius Torr.) 

Cirrospilus cinctitliorax Girault 

Camcraria nr tcmblorcnsis Opler and Davis* 

Lyonctia ?prwiifoliclln (Hiibner)* 

Paralcucoptcra hcinrichi Jones* 

?Phyllocnistis sp. (Vitis californica Benth.) 

Phyllonoryctcr salicifoliclla (Clem.) 

Cirrospilus coachcllac Gates 

Marmara gulosa Guillen and Davis 

Marmara n. sp. (Nicotiana glauca Grah.) 

Tischcria sp.* (Ceanothus Icucodcrmis Greene) 

Cirrospilus flavoviridis Crawford 

Camcraria scmpcrvircnsclla Opler and Davis* 

Stigmclla sp.* (Ceanothus sp., Ccrcocarpus 
ledifolius Nutt., Primus ilicifolia (Nutt.)) 

Camcraria n. sp.* (Qucrcus vaccinifolia Kellogg) 

Cirrospilus flavicintus Riley 

Caloptilia palustriclla Braun* 

Ncurobathra boharticlla Opler* 





238 


Journal of Hymlnoptfra Research 


Table 2. Continued 


PiiraMtoid species 

Host species* 

Closteroeerus utahensis Crawford 

Coelopoeta glntinosi (Wlsm.)* 

Liriomyza sativae Blanchard 

Liriomyza sp. (Bidens pilosn L.) 

Marmara gulosa Guillen and Davis* 

Pln/lloenistis eitrella Stainton* 

Closteroeerus einetipennis Ashmead 

IPhytomyza sp. ( Eriodicti/on erassifolius Benth.) 

Stigmella rhoifoliella (Braun)* 

Coelopoeta glntinosi (Wlsm.)* 

Marmara gulosa Guillen and Davis* 

Tiseheria arizoniea Braun* 

Closteroeerus ?submutiea Graham 
Closteroeerus trifaseiatus Westwood 

Liriomyza sp. (Cirsium vulgare (Savi)) 

Lyonetia latistrigella Wlsm.* 

Tiseheria pnrinosella Cham.* 

Conurn side (Walker) 

Coelopoeta glntinosi (Wlsm.)* 

Phyllonoryeter felinelle Heinrich* 

Con lira sp. 

Tiseheria sp. {Quereus alvordiana Eastw.) 

Coelopoeta n. sp.* (Phaeelia sp.) 

Tiseheria discreta Braun* 

Diaulinopsis callichwma Crawford 

Digh/pi ms begin i (Ashmead) 

?Tiselleria sp. (Malaeothammis sp.) 

Liriomyza sativae Blanchard* 

Liriomyza spp. (Salvia mellifera Greene, Tropaleum 
nasturtium L., Lnutaua eamara L., Bidens pilosa L., 

Silybum marianum Gaertn., Hirsehfeldia incaua (L.)) 
Chromatomyia syngenesiae Hardy 

Coelopoeta glntinosi (Wlsm.)* 

Pln/llonoryeter felinelle Heinrich* 

Diglyphus pulchripes (Crawford) 

Elaehertus cacoecin (Howard) 

Phyllonoryeter salieifoliella (Clem.) 

Cameraria sp.* {Quereus turbiuella Greene) 

Parornix ?alta (Braun)* 

Euderus sp. 

Eupehmis sp. 

Tiseheria sp.* (Ceanothus leueodermis Greene) 

Neurobathra bohartiella Opler* 

Cameraria shenaniganensis Opler and Davis* 

Prodoxus eoloradensis Rilev* 

Haltieoptera sp. 

Caleomyza sp.* {Xanthium strnmarium L.) 

Liriomyza sp. (Lantana eamara L.) 

Horismeuus fratenms (Fitch) 

Phyllonoryeter sp. {Quereus agrifolia Nee) 

Tiseheria arizoniea Braun* 

Horismeims texanus Girault 

Lt /reus justieia Girault 

Maidens nigritus (Howard) 

Mesopolobus sp. 

Phyllonoryeter felinelle Heinrich* 

Liriomyza sp. {Salvia mellifera Greene) 

?Stigmella sp.* {Rhamnus ealiforniea Eschsch.) 

Cameraria sempervirensella Opler and Davis* 

Coleophora sp. (Aster ehilensis Nees) 

Tiseheria sp. {Ceanothus greggii Gray) 

Mierodontonierus aidhouomi Crawford 
Miotropis ealifoniicus Girault 

Coelopoeta glntinosi (Wlsm.)* 

Apopthesis eongregata Braun* 

Tiseheria sp.* {Quereus alvordiana Eastw.) 

Neoclnysoeharis arizonensis (Crawford) 
Ncoehrysoeharis diastatae (Howard) 

Liriomyza sativae Blanchard* 

Agromvzidae 

Coptodisea eereoearpella Braun* 

Neoclnysoeharis diastatae (Howard) 

?Marmara sp.* {Ceanothus greggii Gray) 

Neurobathra bohartiella Opler* 

Phyllonoryeter ineanella (Wlsm.)* 

?Stigmella sp.* {Rhamnus ealiforniea Eschsch.) 

Tiseheria sp.* {Malaeothammis sp.) 
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Table 2. Continued. 


Parasitoid species 

Host species* 

Parablastothrix nearctica Miller 

Stigmclla varidla (Braun)* 

Agcniaspis bicoloripes (Girault) 

Stigmclla sp. {Ccanothus sp.. Primus ilicifolia (Nutt.)) 
Caloptilia sp.* (Acer macrophyllum Pursh.) 

Camcmria diublocusis Opler and Davis* 

Camcraria gaulthcriclla Wlsm.* 

Camcmria ulmclla (Cham.)* 

Pcdiobins acantha (Walker) 

Pcdiobius albipcs (Provancher) 

Pnigalio bolmrti Yoshimoto 

Pnigalio brachysellus Yoshimoto 

Pnigalio coloui (Girault) 

Camcraria prob. wislizcniclla Opler* 

Camcraria n. sp.* (Qucrcus vaccinifolia Kellogg) 

Phylkmoryctcr sp. {Qucrcus agrifolia Nee) 

Stigmclla iucouspicuclla Newton and Wilkinson* 

IStigmella sp. (Rhamnus califoruica Eschsch.)* 

Chromatomyia syugcucsiac Hardy 

Autispila aurirubra Braun* 

Camcraria scmpcrvircitsclla Opler and Davis* 

Camcraria scmpcrvircusdla Opler and Davis* 

Chromatomyia syngcucsiac Hardy* 

Liriomyza sp.* (Datisca glomcrata (Presl.)) 

Marmara gulosa Guillen and Davis* 

Phyllocuistis sp.* {Primus ilicifolia (Nutt.) 

Pnigalio flavipes (Ashmead) 

Autispila aurirubra Braun* 

Apophthisis congrcgata Braun* 

Lyonctia Ipruuifoliclla (Hiibner)* 

Camcraria agrifoliclla (Braun)* 

Camcraria scmpcrvircusdla Opler and Davis* 

Lyonctia Candida Braun* 

Mompha ccphalontliiclla (Cham.)* 

Paralcucoptcra hcinrichi Jones* 

Phyllonoryctcr deserticola Davis and Desc.* 

Phyllonoryctcr manzanitac Braun* 

Tischcria sp. {Aster sp., Qucrcus nigra L.) 

Pnigalio Icvis Yoshimoto 

Caloptilia palustriclla Braun* 

Camcraria sp.* {Qucrcus wislizenii A. DC.) 

?Phyllocuistis sp.* {Vitis califoruica Benth.) 

Phyllonoryctcr sp.* {Qucrcus agrifolia Nee) 

Pnigalio iiuiculipcs (Crawford) 

Pnigalio uroplntac (Howard) 

Camcraria scmpcrvircusdla Opler and Davis* 

Camcraria mcdiodorsdla (Braun)* 

Tischcria arizonica Braun* 

Pteromalus sp. 

Spalangia sp. 

Sympicsis bimaculatipcnnis (Girault) 
Sympicsis seiccicornis (Nees) 

Camcraria lobatidla Opler and Davis* 

Liriomyza sp.* {Datisca glomcrata (Presl.)) 

Caloptilia palustriclla Braun* 

Caloptilia palustriclla Braun* 

Phyllonoryctcr crugatus Davis and Desc.* 

Sympicsis sericeicornis (Nees) 

Sympicsis dolichogastcr Ashmead 

Phyllonoryctcr nipigon (Freeman)* 

Phyllonoryctcr salicifolidla (Clem.) 

?Pcriploca sp. {Simmondsia chincnsis Link.) 

Camcraria scmpcrvircusdla Opler and Davis 

Phyllonoryctcr holodisci (Braun)* 

Sympicsis marylattdensis Girault 

Camcraria agrifoliclla (Braun)* 

Camcraria shenauiganensis Opler and Davis* 

Camcraria wislizcniclla Opler* 

Caloptilia divcrsilobiclla Opler* 

Caloptilia invariabilis Braun* 

Caloptilia sp. (coastal population)* {Salix sp.) 

Caloptilia sp.* {Acer macrophyllum Pursh.) 
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Table 2. Continued. 


Parasiloid species 


Si/mpicsis stigmata Girault 


Thinodytcs carotiais Heydon 
Trichomalopsis sp. 

Zagrammosoma amcricamim Girault 

Zagwmmosoma ccntrolincatnm Crawford 
Zagrammosoma hobbcsi LaSalle 

Zagrammosoma minim Girault 
Zagrammosoma multilincatum (Ashmead) 


Host species* 

Neurobathra bohartiella Opler* 

Tischcria simulata Braun* 

Parovnix sp. (Primus virginiana L., Pnntus sp.) 
Phytlonoryctcr dcscrticola Davis and Desc.* 
Phytlonoryctcr erugatus Davis and Desc.* 
Phytlonoryctcr felindie Heinrich* 

Phi/llomm/ctcr nipigon (Freeman)* 
Phytlonoryctcr ribcfoliac (Braun)* 

Phytlonoryctcr salicifoliclln (Clem.) 
Phytlonoryctcr sp. (.Amclanchicr sp.) 

Tischcria consangninca Braun* 

Tischcria purinosclla Cham.* 

Tischacria sp. (Qucrcus tcxana Buckley) 
Apophthisis congrcgnta Braun* 

Wcriploca sp. (Simmondsia chincnsis (Link.)) 
Phytlonoryctcr nrbutusclla Braun* 

Phytlonoryctcr manzanitac Braun* 
Phytlonoryctcr nipigon (Freeman)* 

Tischcria arizonica Braun* 

Tischcria omissa Braun* 

?T ischcria sp. (Aster sp.) 

Calcomyza sp. (Xanthium strumarium L.) 
Chrysomelidae* 

?Pcriptoca sp. (Simmondsia chincnsis (Link.))* 
Paralcucoptcra albclln (Cham.)* 

Phytlonoryctcr nipigon (Freeman)* 

Camcraria sp. (Qucrcus turbinclla Greene) 
Coclopocta gtutinosi (YVlsm.)* 

Coclopoctn n. sp.* (Phacclia sp.) 

Tischcria sp.* (Ccanottnis greggii Gray) 
Phytlonoryctcr nipigon (Freeman)* 

Tischcria simulata Braun* 

Tischcria zcllcrictla Cham.* 


* Indicates previously unrecorded host for that taxon. 

1 Taxa in the host species column only identified to genus are followed parenthetically by the host plant from 
which they were reared. 

Notes: lchneumonoidea rearings excluded. No comprehensive work on their biology exists with which to 
compare our records. All rearing records are included in this table. 


fornia (Yu 1998). All mesochorines are ob¬ 
ligate hyperparasitoids of endoparasitic 
lchneumonoidea (and, rarely, Tachinidae) 
which parasitize primary hosts of larval 
Lepidoptera, Symphyta, and Coleoptera, 
and nymphal and adult Hemiptera and 
Psocoptera (Wahl 1993). Although some 
authors (Carlson 1979) place credence in 
reports of mesochorines acting as primary 
parasitoids, Wahl (1993) expressed doubt 
about these records. 


Subfamily Pimplinae 

3. Genus Pimpla Fabricius 
(Fig. 15) 

Diagnosis .—Eye not emarginate oppo¬ 
site antennal socket. Supra-antennal area 
black. Pleural sulcus ( mesopleural su¬ 
ture) without distinct angulation opposite 
scrobe. Fore tarsal claw of female simple. 
Hind tibia fuscous with median pale 
band, apex thus being dark. Vein 2-cu of 
hind wing meeting vein cu-a distinctly 
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R 



Figs. 1-11. 1, 6, 9, Ichneumonoidea: 1, 9, hind wings. 6, lateral mesosoma. 2, 4, 10, Ichneumonidae: 2, 

hind wing. 4, ventral mesosoma. 10, lateral gaster. 5, lehneumonidae: Mesoehorinae, fore wing. 3, 7-8, 
11, Braconidae: 3, microgastrine hind wing. 7, fore wing. 11, lateral mesosoma. 8, Doliclwtomius sp., lateral 
habitus. 


closer to vein M than vein 1A. Ovipositor 
tip straight, not abruptly downcurved. 

Notes .—Twenty species of this genus 
have been described from the Nearctic, 


with seven of them occurring in California 
(Townes and Townes 1960, Carlson 1979). 
They are idiobiont endoparasitoids of 
Lepidoptera pupae. Townes referred to 
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I igs. 12-18. 12-15, 18, Ichneumoniciae, habitus: 12, Cmnpoplcx sp. 13, Gel is sp. 14, Mesotfionis sp. 15, Pimpla 

sp. 18, Scambus sp. 16, Mesochorus sp., male gonoforceps. 17, Ichneumonoidea, sternaulus. 


the genus as "Cocci/gominius", a result of 
his idiosyncratic system of nomenclature 
(see Wahl & Mason (1995) for details); 
Pimpla , however, is the correct name. 


4. Genus Scmnbus 1 lartig 
(Fig. 18) 

Diagnosis .—Eye not emarginate oppo¬ 
site antennal socket. Supra-antennal area 
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Figs. 10-27. 10-20, Bethylidae: fore wings. 21, Ichneumonidae, hind wing. 22, Bethylidae: prognathous head. 

23, Bethylidae, dorsal inesosoma. 24-25, Chalcidoidea, protarsi, 24, 5-segmented with a bifid spur. 25, 4- 
segmented with a straight spur. 26-27, Ichneumonidae, lateral mesosoma. 


black. Pleural sulcus with distinct angu¬ 
lation opposite scrobe. Fore tarsal claw of 
female with large basal lobe. Hind tibia 
with apical and subapical dark bands, ex¬ 
treme base thus being pale. Vein 2-cu of 
hind wing meeting vein cu-a more or less 


equidistant between veins M and 1A. Ovi¬ 
positor tip straight, not abruptly down- 
curved. 

Notes.—Scnwbiis (scusu Fitton et al. 1988) 
is Holarctic and Neotropical in distribu¬ 
tion. Nineteen species have been de- 
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Figs. 28-35. 28, Dinulinopsis calJichwmn, male antenna. 2 C ), Piimbhistothrix iwarctica, fore wing venation. 30-31, 

33, Si/iupicsis sp., female: 30-31, antenna, male: 33, antenna. 32, Thiuodi/tcs sp., antenna. 34, Brncln/mcria sp., 
fore wing venation. 35, Ageniaspis bicoloripcs, antenna. 


scribed from the Nearetie, with 12 of these 
occurring in California (Carlson 1979). The 
species are idiobiont ectoparasitoids of the 
larvae, pre-pupae, or pupae of small Lep- 
idoptera in buds, fruits, leaf rolls, and leaf 
mines. 


Su b fa m i 1 y Ca m p op 1 eg i nae 

5. Genus Cmnpoplex Graven hors t 
(Figs. 12, 26) 

Diagnosis .—Eye not emarginate oppo¬ 
site antennal socket. Propodeum with 
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Figs. 36-47. 36-37, Chalcidoidea, hind legs. 38-30, Piiigalio sp., antenna. 40—11, Torymidae, tore wing vena¬ 

tion. 42, Ageiiiaspis bicoloripes Girault, fore wing venation. 43, Torymidae, dorsal gaster. 44, Mesopolobu* sp., 
fore wing venation. 45, Eudcrus sp., fore wing. 46, Microdoutomerus sp., hind leg. 47, Trichoinnlopsis sp., fore 
wing venation. 


combined areola and petiolar area not 
forming a trough; apex of propodeum not 
reaching middle of hind coxa. Vein 2-cu 
of hind wing basally complete. Petiole of 
metasomal segment 1 cylindrical at basal 
0.3 (not quadrate or trapezoidal in cross- 
section), suture separating tergite and ster- 


nite at mid height, and sternite noticeably 
convex and produced. Glvmma weak, 
present only as shallow groove. Oviposi¬ 
tor —2. OX as long as apical depth of me¬ 
tasoma. Male with apex of gonoforceps 
without semicircular notch. 

Notes .—This large, cosmopolitan genus 
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Figs. 48-56. 48-46, Torymidae, posterior head. 50, BatJn/thrix sp.: lateral mesosoma. 50-51, Toryimdae: 50, 

mesosoma with straight mesopleural-metapleural separation; 51, mesosoma with sinuous mesopleural-meta- 
pleural separation. 53, Chn/socharis sp.: fore wing. 54, Clostcroccnis sp.: fore wing. 55-56, Pteromalus sp.: 55, 
fore wing venation; 56, frontal and lateral head. 


has 32 described species in the Nearetie re¬ 
gion, with seven of these known from Cal¬ 
ifornia (Carlson 1979, Townes 1970b); 
there are probably five times as many un- 


deseribed species. They are koinobiont en- 
doparasitoids; the hosts are microlepidop- 
tera that feed in concealment (such as leaf 
rolls, buds, and cases). 
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Pigs. 57-59 a. 57, Baryscapus sp., fore wing. 58, Cirrospilus n.sp., fore wing. 59, Ncochri/sochans sp., fore wing. 
59a, Cinvspilus n. sp., antenna. 


Subfamily Cryptinae 

6. Genus Diaglyptidea Viereck 

Diagnosis .—Both sexes macropterous. 
Mandible without sub-basal swelling. 
Clypeus with apical 0.3 strongly inflexed 
and covered with brush of long setae; 
apex without denticles. Center of prono- 


tum with median longitudinal carina; lat¬ 
eral face with epomia. Mesoscutum with 
notaulus not reaching middle; surface 
matte. Cell l+2I\s of fore wing open. 

Notes .—This genus is found in the Hol- 
aretie and Neotropical regions and con¬ 
tains at least 22 species (Townes 1970a). 
The undescribed species reared in this 
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study is the first record from California. 
Host records are lacking; the wasps are 
presumably idiobiont ectoparasitoids. 

7. Genus Encrateola Strand 

Diagnosis .—Both sexes macropterous. 
Mandible without sub-basal swelling. 
Clypeus weakly convex and without 
brush of long setae; apex without denti¬ 
cles. Center of pronotum with median lon¬ 
gitudinal carina; lateral face with epomia. 
Mesoscutum with notaulus not reaching 
middle; surface smooth to weakly matte. 
Cell l+2Rs of fore wing closed. 

Notes.—Encrateola is found worldwide 
except for Australia and contains at least 
13 species (Townes 1970a). The unde¬ 
scribed species reared in this study is the 
first record from California. Host records 
are lacking; the wasps are presumably 
idiobiont ectoparasitoids. 

8. Genus Bathythrix Foerster 
(Fig. 50) 

Diagnosis .—Both sexes macropterous. 
Mandible without sub-basal swelling. 
Clypeus flat and without brush of long se¬ 
tae; apex with two strong median denti¬ 
cles. Center of pronotum without median 
longitudinal carina; lateral face with 
epomia. Mesoscutum with notaulus reach¬ 
ing beyond middle; surface polished. Cell 
l + 2Rs of fore wing closed. 

Notes.—Bathythrix has a Holarctic distri¬ 
bution, with 25 species recorded from the 
Nearctic; only two are known from Cali¬ 
fornia (Townes 1983). Species in this ge¬ 
nus attack small cocoons, including those 
of Braconidae and Ichneumonidae. They 
are idiobiont ectoparasitoids. 

Family BRACONIDAE 

Readers are referred to Whitfield and 
Wagner (1991) for a key to the Holarctic 
genera of Braconidae known to parasitize 
leafminers. Reared braconids included in 
this study are only incorporated into Ta¬ 
bles 1, 3/ 


Table 3. Families and genera of parasitic hyme- 
noptera reared from native leafminers in California. 


BRACONIDAE* 

EULOPHIDAE 

A. Adelius 

14. Diglyph us 

B. Apan teles 

15. Cirrospilus 

C. Bnssus 

16. Zagrnnnuosonia 

D. Cantharoctonus 

17. Diaulinopsis 

E. Chekvms 

18. Puigalio 

F. Colnstes 

19. Sympiesis 

G. Deuterixys 

20. Hemiptarseuus 

FI. Dolichogenidea 

21. Elachertus 

1. Gnamptodon 

22. Miotropis 

J. Habrobracon 

23. Bnryscapus 

K. Hormius 

24. Aprostocetus 

L. Mi rax 

25. Horisinenus 

M. Pamdelius 

26. Pediobius 

N. Pnmhormius 

27. Chrysocharis 

O. Pnroligoneurus 

28. Achrysocharoides 

P. Pholetesor 

29. Neoch rys oclm ris 

Q. Rhysipolis 

30. Closteweerus 

R. Stiwpius 

31. Euderus 

S. Viridipyge 

EUPELMIDAE 

ICHNEUMONIDAE 

32. Eupelnms 

1. Gel is 

33. Brasemn 

2. Mesochorus 

EURYTOMIDAE 

3. Pimpla 

34. Eurytonm 

4. Scmnbus 

PTEROMALIDAE 

5. Cnmpoplex 

35. CaUimerisnius 

6. Diaglyptidea 

36. Thinodytes 

7. E ue rated a 

37. Halticoptera 

8. Bathythrix 

38. Maidens 

BETHYLIDAE 

39 . Trichomalopsis 

9. Goniozns 

40. Mesopolobus 

ENCYRTIDAE 

41. Pteronialus 

10. Ageniaspis 

42. Spalangia 

11. Parablastothrix 

TORYMIDAE 

CHALCIDIDAE 

43. M icrodoi it on lent s 

12. Con urn 

13. Braehymeria 

44. Torymus 


* Ta\a of Braconidae indicated by letters to separate 
from ta\a which, indicated by numbers, are treated 
in the text. 


Su perfa m i 1 y Chrysid oidea 
Family BETHYLIDAE 
Subfamily Bethylinae 

9. Genus Goniozns Forster 
(Figs. 19, 20, 22-23) 

Diagnosis .—Predominantly black. Head 
and body dorsoventrally flattened, head 
prognathous (Fig. 22). Clypeus with 
strong angular/subangular median lobe, 
with median polished carina extending 
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between toruli. Propodeum margined lat¬ 
erally with complete, incomplete or absent 
transverse carina posteriorly connecting 
the lateral carinae. Tarsal claws of female 
bifid, those of male trifid. 

Notes. —This cosmopolitan genus, with 
numerous described and undescribed spe¬ 
cies, primarily attacks microlepidopteran 
hosts. There are at least 36 species from 
the Nearctic and at least 30 from south of 
the United States (Evans 1978). 

Su per fa m i ly Cha lei d oidea 
Family ENCYRTIDAE 
Subfamily Encyrtinae 
10. Genus Ageniaspis Dahlbom 
(Figs. 35, 42) 

Diagnosis. —Tarsi 5-segmented. Funicle 
at least 6-segmented. Acropleuron swollen 
and mesocoxa inserted at or anterior to 
midline of mesopleuron (as in Fig. 61). 
Cercus usually placed near mid-length of 
gaster (as in Fig. 61). Clava 1-segmented, 
rounded (Fig. 35). Postmarginal vein 
>1.5X as long as stigmal vein (Fig. 42). 
Scutellum longitudinally striate, appear¬ 
ing almost silky, in contrast to shallowly 
reticulate, shiny mesoscutum. 

Notes.—A genus of 15 described species 
worldwide with 2 known from the Nearc¬ 
tic region (Miller 1961, Kazmi and Hayat 
1998) and one species introduced against 
citrus leafminer (see Schauff et al. 1998 
and references therein). Only A. bicoloripes 
is reported here to occur in California, 
while A. citricola will likely arrive on the 
heels of CLM. Members of this genus are 
primarily polyembryonic parasites of lar¬ 
vae of Lepidoptera. At the generic level, 
most of the host associations reported here 
are previously recorded (Noyes 1998) gen¬ 
era of the Gracillariidae (e.g. Cameraria , 
Phyllonorycter), with the exception of Cal- 
optilia sp. (Gracillariidae) and Stigmella 
spp. (Nepticulidae). 

11. Genus Parablastothrix Mercet 
(Figs. 29, 60-61) 

Diagnosis. —Tarsi 5-segmented. Funicle 
at least 6-segmented. Acropleuron swollen 


and mesocoxa inserted at or anterior to 
midline of mesopleuron (Fig. 61). Cercus 
usually placed near mid length of gaster. 
Eye very nearly touching base of mandible 
(Fig. 60). Fore wing infuscate in middle A 
or less (Fig. 29). 

Notes. —One described Nearctic species 
recorded from central and eastern USA, P. 
nearctica Miller (Miller 1965) and at least 
one unidentified species (Noyes et al. 
1997). At least 16 nominal species world¬ 
wide which attack larvae of Lyonetiidae 
and Nepticulidae. The host Stigmella var- 
iella (Braun) (Nepticulidae) is newly re¬ 
ported here. 

Comments. —'Three other damaged and 
unidentifiable encyrtids, apparently be¬ 
longing to neither Ageniaspis nor Parablas¬ 
tothrix (Zolnerowich, pers. comm.), were 
reared for this study. 

Family CHALCIDIDAE 
Subfamily Chalcidinae 

12. Genus Conura Spinola 
(Fig. 107) 

Diagnosis. —Tarsi 5-segmented. Funicle 
7-segmented. Hind femur enlarged, den¬ 
tate ventrally. Gaster petiolate, petiole 
slightly transverse to very long (Fig. 107). 
Propodeum with spiracle oriented sub- 
vertically to nearly longitudinally. 

Notes. —Keys are provided bv Burks 
(1940) and Delvare (1992—keys to species 
groups and side group). At least 45 species 
occur north of Mexico. Hosts consist pri¬ 
marily of cocoons of Lepidoptera but 
some species attack Coleoptera, Hyme- 
noptera, or are secondary parasites 
through Ichneumonoidea. New records 
reported here include rearings from the 
microlepidopteran families Tischeriidae, 
Gracillariidae and Elachistidae. 

Subfamily Brachymeriinae 

13. Genus Brachymeria Westwood 
(Figs. 102-105) 

Diagnosis. —Tarsi 5-segmented. Funicle 
7-segmented (Fig. 105). Hind femur en- 
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larged, dentate ventrally (Fig. 103). Gaster 
sessile, petiole in dorsal view not visible 
(Fig. 102) or evident as a transverse line. 
Propodeum with spiracle oriented diago¬ 
nally (Fig. 104). 

Notes. —Burks (1960) provided a key to 
Nearctic species. There are at least 25 spe¬ 
cies north of Mexico with 2-3 introduced 
taxa and six species known from Califor¬ 
nia (Boucek 1992—key to species groups). 
Most species attack Lepidoptera, Diptera 
and 1 lymenoptera as primary parasites. 
Others are secondary parasites on Orthop- 
tera and Lepidoptera through Tachinidae 
and Sarcophagidae. One species was 
reared from an unidentified leafminer on 
Artemisia sp. in this study. 

Family EULOPHIDAE 
Subfamily Eulophinae 

14. Genus Digh/phus Walker 
(Fig. 95) 

Diagnosis .—Tarsi 4-segmented. Funicle 
2-segmented. Submarginal vein with 3 or 
more setae dorsally; postmarginal vein at 
least as long as stigmal vein. Notauli in¬ 
complete; scutellum with lateral grooves 
(Fig. 95). Propodeum without median Ca¬ 
rina or plica (Fig. 95). Coloration dark me¬ 
tallic. Often confused with Cirrospiltis , but 
Cirrospilus have complete notauli that 
reach the posterior margin of the mesoscu- 
tum (Fig. 95). 

Notes. —Widespread and abundant ge¬ 
nus with numerous species. Species of 
Digh/phus are mainly parasitic upon leaf¬ 
mining Diptera on herbaceous plants, but 
are also known from Lepidoptera on 
woody plants (Boucek and Askew 1968). 
Several species are important for biocon¬ 
trol of Agromyzidae (LaSalle and Parrella 
1991). Gordh and Hendrickson (1979) pro¬ 
vide a key to species. Four species are re¬ 
ported north of Mexico and all four have 
been documented in California (Krombein 
et al. 1979). We record two new hosts for 
Digh/phus, one each in the families Elach- 
istidae and Gracillariidae. 


15. Genus Cirrospilus Westwood 
(Figs. 58, 59a, 114) 

Diagnosis. —Tarsi 4-segmented. Funicle 
2-segmented. Submarginal vein with 3 or 
more setae dorsally; postmarginal vein 
subequal in length to stigmal vein. Notau¬ 
li complete to posterior margin of the me- 
soscutum; scutellum with lateral grooves 
that may be faint (cf. Fig. 102). Propodeum 
usually without median carina or plica. 
Coloration metallic to non-metal lie and 
yellow. Wing rarely with infuscation (Fig. 
58). Often confused with Zagvainmosoma , 
but Zagrmiunosoiua have the head vaulted 
(but also in Cirrospilus coaehellae Gates) 
and the notauli turn to intercept the ad¬ 
vanced axillae (cf. Fig. 108). The axillae are 
not advanced in most Cirrospilus. Cirros¬ 
pilus resembles Digh/phus , but Cirrospilus 
have complete notauli that reach the pos¬ 
terior margin of the mesoscutum (Fig. 
114). 

Notes. —Over 300 nominal species 
worldwide, —24 in North America (Noyes 
1998), and at least five (Krombein et al. 
1979, Gates 2000) found in California. Spe¬ 
cies range from parasitic, facultatively hy- 
perparasitic or obligately hyperparasitic 
(rarely) to gregariously ectoparasitic on 
numerous cryptically-feeding hosts (Bou¬ 
cek 1959b, 1988, Schauff et al. 1997, Gates 
2000). Key only available to the Palaearctic 
species (Boucek 1959b). Most of the new 
hosts we report for this genus belong to 
the Gracillariidae, but also in Lyonetiidae, 
Tischeriidae and Nepticulidae. 

16. Genus Zagrmnmosoma Ashmead 
(Figs. 109, 108) 

Diagnosis. —Tarsi 4-segmented. Funicle 
2-segmented. Head vaulted, extending 
above dorsal margin of eye (Fig. 109). Sub¬ 
marginal vein with 3 or more setae dor¬ 
sally; postmarginal vein subequal in 
length to stigmal vein. Notauli turning to 
intercept advanced axilla anteriorly (Fig. 
108); scutellum with lateral grooves that 
may be faint (Fig. 108). Propodeum lack- 
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ing median carina (or only weakly indi¬ 
cated) or plica. Coloration yellow with 
variously produced longitudinal brown 
stripes. Wing often distinctly infuscate. 
Commonly confused with Cinvspilns (see 
discussion under that genus). 

Notes. —Primarily a New World genus 
that attacks leafmining Lepidoptera and 
Diptera (Gordh 1978, Boucek 1988, LaSalle 
1989). Keys to —10 Nearctic species may 
be found in Gordh (1978) and LaSalle 
(1989) with at least five species known 
from California (Krombein et al. 1979). 
New host family records are reported for 
the Gracillariidae, Elachistidae, Tischeri- 
idae and Lyonetiidae. 

17. Genus Diatilinopsis Crawford 
(Fig. 28) 

Diagnosis. —Tarsi 4-segmented. Funicle 
2-segmented, male with enlarged scape 
(Fig. 28). Submarginal vein with 3 or more 
setae dorsally; postmarginal vein about 
twice as long as stigmal vein. Notauli 
complete and extending to transscutal ar¬ 
ticulation; scutellum without lateral 
grooves (as in Fig. 99). Propodeum with¬ 
out median carina or plica. Commonly 
confused with Diglyplins but Diatilinopsis 
lacks scutellar grooves. 

Notes .—Gordh and Hendrickson (1979) 
provide a key to the two Nearctic species, 
one of which occurs in California. We re¬ 
cord only one new host association, Lirio- 
ttiyza sativae Blanchard (Agromyzidae), for 
Diatilinopsis callichrotita Crawford. 

18. Genus Pitigalio Schrank 
(Figs. 38-39, 97-98) 

Diagttosis. —Tarsi 4-segmented. Funicle 
4-segmented (rarely 3-segmented) (Figs. 
38-39). Submarginal vein with 3 or more 
setae dorsally; postmarginal vein present, 
longer than stigmal vein. Notauli incom¬ 
plete (Fig. 97); scutellum sculptured, lack¬ 
ing lateral grooves. Propodeum glabrous 
with complete median carina, plica, and 
usually costula (Fig. 98). This genus may 
be confused with Sympiesis , which shares 


4 funicular segments, incomplete notauli, 
and the scutellum lacks sublateral 
grooves, but the plicae and costulae of 
Pitigalio distinguishes it from Si/ntpiesis. 

Notes. —This genus is primarily Holarc- 
tic containing typically polyphagous par- 
asitoids of leafmining and gall-forming in¬ 
sects, usually Lepidoptera. Also docu¬ 
mented from Diptera and Coleoptera 
(Miller 1970, Yoshimoto 1983). Approxi¬ 
mately 17 species occur in the Nearctic re¬ 
gion with seven of these known from Cal¬ 
ifornia (Krombein et al. 1979, Yoshimoto 
1983, Noyes 1998). Numerous new specific 
host records are presented here from fol¬ 
lowing lepidopteran families: Tischeri- 
idae, Lyonetiidae, Gracillariidae, Momphi- 
dae and Heliozelidae. 

19. Genus Sympiesis Forster 
(Figs. 30-31, 33, 99) 

Diagnosis. —Tarsi 4-segmented. Funicle 
4-segmented. Submarginal vein with 3 or 
more setae dorsally; postmarginal vein 
present, longer than stigmal vein. Notauli 
incomplete (Fig. 99); scutellum sculptured, 
lacking lateral grooves. Propodeum gla¬ 
brous with complete median carina, lack¬ 
ing plica and costula. This genus may be 
confused with Pitigalio , which shares 4 fu¬ 
nicular segments, incomplete notauli, and 
the scutellum lacking sublateral grooves, 
but lacks the plica and (usually) costula 
possessed by Pitigalio. 

Notes. —Four of the twenty nominal spe¬ 
cies known from the Nearctic region occur 
in California (Noyes 1998). Species of this 
genus are solitary or gregarious parasit- 
oids of cryptically-feeding hosts, usually 
Lepidoptera (Boucek 1959a, Miller 1970, 
Storozheva 1982). Many species are pre¬ 
sented here as new host associations, the 
majority belonging to the Gracillariidae 
and Tischeriidae. 

20. Genus Hemiptarseniis Westwood 
(Fig- 90) 

Diagnosis. —Tarsi 4-segmented. Funicle 
4-segmented. Submarginal vein with 3 or 
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more setae dorsally; postmarginal vein 
present, longer than stigmal vein. Notauli 
incomplete. Torulus situated above lower 
eye margin, thus scape extends beyond 
level of vertex. 

Notes. —Two of the 17 nominal species 
known from the Nearctic region also occur 
in California (Noyes 1998, also see Schauff 
and LaSalle 1993). All known hosts are 
leafminers, typically Diptera. The wasps 
recovered in this study were associated 
with species of Pln/llonon/cter (Gracillari- 
idae) on Q. chn/solepis. 

21. Genus Elachertiis Spinola 

(Figs. 100-101) 

Diagnosis. —Tarsi 4-segmented. Funicle 
4-segmented. Submarginal vein with 3 or 
more setae dorsally; postmarginal vein 
present, longer than stigmal vein. Notauli 
complete (Fig. 100); scutellum with lateral 
grooves that converge posteromedially. 
Propodeum with complete median carina, 
lacking plicae (Fig. 101). 

Notes. —The six Nearctic species in this 
genus are often polyphagous on small lar¬ 
vae of Lepidoptera in concealed situations 
(Schauff 1985, Boucek 1988). Three of 
these species are widely distributed in the 
Nearctic, with two documented from Cal¬ 
ifornia. All hosts presented here are pre¬ 
viously unknown for this genus and be¬ 
long to the lepidopteran families Gracil- 
lariidae and Tischeriidae. 

22. Genus Miotropis Thomson 

(Fig. 96) 

Diagnosis. —Tarsi 4-segmented. Funicle 
4-segmented. Submarginal vein with 3 or 
more setae dorsally; postmarginal vein 
present, longer than stigmal vein. Notauli 
incomplete (Fig. 96); scutellum sculptured, 
lacking lateral grooves, but if lateral 
grooves present they do not or only slight¬ 
ly converge posteromedially. Propodeum 
glabrous with complete median carina, 
lacking plica and costula (Fig. 1 11). This 
genus may be confused with Pnigalio , 
which shares 4 funicular segments, incom¬ 


plete notauli and the scutellum lacks sub¬ 
lateral grooves, but Miotropis lacks the pli¬ 
ca and (usually) costula possessed by Pni¬ 
galio. It may also be confused with Elach- 
ertus, but the submedial grooves on the 
scutellum converge posteromedially (of¬ 
ten contacting each other) in Elachertiis. 

Notes. —This genus contains at least nine 
species in the Nearctic region that are 
known to attack Lepidoptera (see Schauff 
and LaSalle 1993) and at least one species 
occurs in California (Noyes 1998). All 
hosts presented here are previously un¬ 
known for this genus and belong to Gra- 
cillariidae and Tischeriidae. 

Subfamily Tetrastichinae 

23. Genus Baryscapns Forster 
(Figs. 57, 93-94) 

Diagnosis. —Tarsi 4-segmented. Funicle 
3-segmented. Submarginal vein with 2 or 
more setae dorsally; postmarginal vein re¬ 
duced or absent. Notauli complete; mid¬ 
lobe of mesoscutum with several scattered 
setae or with adnotaular row of setae; scu¬ 
tellum with 2 pairs of setae and 2 pairs of 
longitudinal grooves. Propodeal spiracle 
with entire rim exposed (Fig. 93). Gaster 
with longest 2 cereal setae subequal in 
length with each other and with surround¬ 
ing gastral setae, straight or slightly 
curved (Fig. 94). This genus may be con¬ 
fused with Aprostocetus , which differs in 
having the raised lobe of the callus par¬ 
tially covering the outer rim of the spiracle 
(Fig. 91), and the cereal setae not all sub¬ 
equal, one distinctly longer and sinuate 
(Fig. 92). 

Notes. —This genus contains many spe¬ 
cies in the Molarctic region that may be 
parasitoids or hyperparasitoids (Graham 
1991, LaSalle 1994), and it is unknown 
how many species actually occur in Cali¬ 
fornia. Two new hosts in the Cosmopter- 
igidae and Tischeriidae are reported as 
new. 
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24. Genus Aprostocetus Westwood 
(Figs. 91-92) 

Diagnosis. —Tarsi 4-segmented. Funicle 
3-segmented (4-segmented in male). Sub¬ 
marginal vein with 2 or more setae dor- 
sally; postmarginal vein reduced or ab¬ 
sent, less than a third as long as stigmal 
vein. Notauli complete; midlobe of meso- 
scutum with a single adnotaular row of 
setae; scutellum with 2 pairs of setae and 
2 pairs of longitudinal grooves. Propo- 
deum with raised lobe of callus overhang¬ 
ing outer rim of spiracle (Fig. 91). Gaster 
with cereal setae not all subequal, one dis¬ 
tinctly longer and sinuate (Fig. 92). This 
genus may be confused with Baryscapns, 
see discussion under that genus. 

Notes. —This genus is cosmopolitan and 
abundant with hundreds of species that 
have a wide host range (Graham 1987, 
Boucek 1988, LaSalle 1994), and it is un¬ 
known how many occur in California. 
New host species recorded herein include 
members of Tischeriidae, Gracillariidae, 
and Lyonetiidae. 

Subfamily Entedoninae 

25. Genus Horismenns Walker 
(Figs. 84-85) 

Diagnosis. —Tarsi 4-segmented. Funicle 
3-segmented (4 in male). Submarginal 
vein with 2 setae dorsally; postmarginal 
vein shorter than stigmal vein. Anterior 
margin of pronotum with carina; notauli 
incomplete; scutellum with median 
groove (Figs. 84-85); propodeum with me¬ 
dian carina bordered by depressed and of¬ 
ten sculptured area (Fig. 85). May be con¬ 
fused with other 'hard-bodied' entedoni- 
nes such as Pediobins , but the propodeal 
sculpture is unique (Fig. 85). 

Notes. —Primarily a New World genus 
with at least 17 Nearctic species of which 
at least two are known from California 
(Noyes 1998). Species of Horismenns are 
parasitic or hyperparasitic (facultative or 
obligate) on a wide range of hosts (Burks 
1971). The species of Horismenns recorded 


here include new host associations for 
leafmining members of Tischeriidae and 
Gracillariidae. 

26. Genus Pediobins Walker 
(Fig. 86) 

Diagnosis. —Tarsi 4-segmented. Funicle 
3-segmented. Submarginal vein with 2 se¬ 
tae dorsally; postmarginal vein subequal 
to stigmal vein. Anterior margin of prono¬ 
tum with carina; notauli incomplete; scu¬ 
tellum lacking median groove (Fig. 86); 
propodeum with paired, posteriorly-di- 
vergent median carinae (Fig. 86), with lat¬ 
eral plica. Petiole present and distinct (cf. 
Fig. 80). May be confused with other 
'hard-bodied' entedonines such as Horis- 
nienns, but its propodeal sculpture is 
unique (Fig. 86). 

Notes. —Primarily an Old World genus, 
species of Pediobins are parasitic or hyper¬ 
parasitic on a wide range of hosts (Boucek 
1965, Kerrich 1973, Peck 1985). Approxi¬ 
mately 39 Nearctic species are described 
with at least two documented from Cali¬ 
fornia (Noyes 1998). The Pediobins reared 
in this study were associated with Helio- 
zelidae and Agromyzidae. 

27. Genus Chrysocharis Forster 
(Figs. 53, 87) 

Diagnosis. —Tarsi 4-segmented. Funicle 
3-segmented (4-segmented in male). Sub¬ 
marginal vein with 2 setae dorsally; post¬ 
marginal vein at least 1.5X as long as stig¬ 
mal vein (Fig. 53). Frontofacial suture V- 
shaped, rarely transverse; scutellum lack¬ 
ing median groove, with 1 pair of setae 
(Fig. 87); propodeum usually lacking pli¬ 
cae, incomplete median carina sometimes 
present. Distinguished from other genera 
of Entedoninae by the postmarginal vein 
1.5X as long as the stigmal vein (Fig. 53). 

Notes. —A speciose Holarctic genus with 
64 species known from the Nearctic and a 
host range spanning the Diptera, Lepidop- 
tera, Coleoptera and Hymenoptera (Hans- 
son 1985a, 1987). All of the new associa¬ 
tions reported here for Chrysocharis are 
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primarily in the families Agromyzidae, 
Gracillariidae and Elachistidae. 

28. Genus Achrysocharoides Girault 
(Figs. 88-89, 116) 

Diagnosis. —Tarsi 4-segmented. Funicle 
3-segmented. Submarginal vein with 2 se¬ 
tae dorsally; postmarginal vein at most as 
long as stigmal vein; stigmal vein lacking 
radiating setal lines (as in Fig. 59). Fron- 
tofacial suture straight, transverse (Fig. 
89); mesoscutum and scutellum often pit¬ 
ted (Fig. 88); scutellum lacking median 
groove, with 1 pair of setae; propodeum 
lacking plicae and median carina (Fig. 
116). Achrysocharoides is most commonly 
confused with other possibly closely relat¬ 
ed genera: Neochrysocharis and Closteroce- 
rus. All three genera lack a median carina 
and plica on the propodeum, lack a trans¬ 
verse carina on the pronotum, lack a clyp- 
eal suture, and have the postmarginal vein 
at most as long as the stigmal vein. How- 
ever, Neochrysocharis has the frontofacial 
sutures V- or Y-shaped (as in Fig. 110) and 
the mesosoma is never pitted dorsally, 
while Closterocerus has a single radiating 
line of setae extending from the stigmal 
vein and has the wing often with infuscate 
bands (Fig. 54), and is never pitted dor¬ 
sally. Those specimens of Achrysocharoides 
reared from California leafminers possess 
mesh-like reticulation, lack the dorsal pit¬ 
ting and are most easily separated by the 
straight frontofacial suture. 

Notes. —This cosmopolitan genus at¬ 
tacks small leafmining Lepidoptera (Yosh- 
imoto 1977, Bryan 1980, Hansson 1985b, 
Kamijo 1990, 1991). Eighteen Nearctic spe¬ 
cies are known with one species (A. zwoel- 
feri (Delucchi)) reported from British Co¬ 
lumbia, Canada and one new California 
record for A. viUosns Kamijo presented 
here. All new host associations for this ge¬ 
nus are restricted to members of the Gra¬ 
cillariidae. 

29. Genus Neochrysocharis Kurdjumov 
(Figs. 59, 115) 

Diagnosis. —'Tarsi 4-segmented. Funicle 
2-segmented. Submarginal vein with 2 se¬ 


tae dorsally; postmarginal vein shorter 
than stigmal vein (Fig. 59). Frontofacial 
sutures shaped like a // V // ; mesoscutum 
and scutellum never pitted; scutellum 
with 1 pair of setae; propodeum lacking 
plicae and median carina. Mesopleuron 
with transepimeral sulcus strongly arched 
(Fig. 115). Fore wing lacking line of setae 
radiating apically from stigma. 

Notes. —Hansson (1995) provides a key 
to the 18 species north of Mexico, but 24 
nominal taxa are reported by Noyes (1998) 
as occurring in the Nearctic region with 
five of these in California. This genus is 
known from hosts in the Coleoptera, Dip- 
tera, Hymenoptera, and Lepidoptera. 
New host associations for this genus in¬ 
clude members of the Agromyzidae, Gra¬ 
cillariidae, Tischeriidae and Heliozelidae. 

30. Genus Closterocerus Westwood 
(Figs. 54, 110-111, 117) 

Diagnosis. —Tarsi 4-segmented. Funicle 
2-segmented. Submarginal vein with 2 se¬ 
tae dorsally; postmarginal vein shorter 
than stigmal vein (Fig. 54). Frontofacial 
sutures shaped like a "V" (Fig. 110); me¬ 
soscutum and scutellum never pitted; scu¬ 
tellum with 1 pair of setae; propodeum 
lacking plicae and median carina. Meso¬ 
pleuron with transepimeral sulcus weakly 
arched (Fig. 117) or straight. Fore wing 
with a single line of setae radiating api¬ 
cally from stigma (Fig. 54). 

Notes. —Hansson (1994) provides a key 
to 21 species in the Nearctic region. Of 
these, nine are known from California. 
Members of this genus attack a wide va¬ 
riety of insects: Coleoptera, Hemiptera 
(Psyllidae), leaf mining Diptera, Lepidop¬ 
tera, and Hymenoptera as well as the eggs 
of Symphyta. New host associations pre¬ 
sented here represent five families of mi- 
crolepidoptera: Lyonetiidae, Gracillari¬ 
idae, Tischeriidae, Elachistidae and Cos- 
mopterigidae. 
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Figs. 60-67. 60-61, Parablastothrix nearctica: 60, face. 61, lateral m esc soma. 62-65, Eupelmus sp., female: 62, 

dorsal mesosoma. 63, lateral mesosoma, male. 64, dorsal pronotum. 65, apex of protibia. 66-67, Brascma sp.: 
66, dorsal gaster. 67, mesotarsus. 








256 


Journal of Hymfnoptera Rfsearch 



Figures 68-75. 68-69, Eupelmus sp.: 68 , apex ot gaster. 69 , mesotarsus. 70-71, Ptcwmalus sp.: 70, lateral head 

and pronotum. 71, dorsal mesosoma. 72—74, Hiilticoptcra sp., male: 72, propodeum. 73, clypeus and palps. 74, 
dorsal petiole. 75, Tliinoih/tes sp., clypeus. 
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Figs. 76-83. 76-77, Thinotli/tcs sp.: 76, propodeum. 77, dorsolateral petiole. 78-81, Mesopohbus sp.: 78, face. 

79, dorsal mesosoma and gaster. 80, propodeum. 81, anterolateral mesosoma. 82, A tauten* sp., face. 83, Ptcr- 
onuilus sp., clvpeus. 
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f igs. 84-91. (84-85, Horisnienus sp.: 84, dorsal mesosoma. 85, propodeum. 8b, Pcdiobius sp., propodeum. 87, 

Clnysochnris sp., dorsolateral mososoma. 88-89, AcJin/socharoidc s sp.: 88, dorsal mesosoma. 89, face. 90, Hcm- 
iptarseiius sp., face. 91, Aprostocetus sp., seutellum. 
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Figs. 92-99. 92, Aprostocctus sp., gaster apex, dorsal view. 93-94, Btnyscapu s sp.: 93, seutellum. 94, gas ter 

apex, lateral view. 95, Diglyplms sp., dorsal mesosoma. 96, Miotropis sp., dorsal mesosoma. 97-9,S, Pniyulio sp.: 
97, dorsal mesosoma. 98, propodeum. 99, Si/inpicsis sp., dorsal mesosoma. 
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Figs. 100-107. 100-101, Elachcrtus sp.: 100, dorsal mesosoma. 101, propodeum. 102-105, Brachxjmeria sp.: 102, 

lateral view petiole; inset: junction parascutal and axillar carinae above wing base. 103, hind leg. 104, pro- 
podeal spiracle. 105, antenna. 106, Ewytoma sp., anterior mesosoma, dorsal view. 107, Conura sp., lateral gaster. 
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Figs. 108-115. 108-109, Zagratmnosoma sp.: 108, dorsal mesosoma. 109, lace. 110-111, Chstcroccrus sp.: 110, 

face. Ill, dorsal mesosoma. 112-113, Spalangii 7 sp.: 112, face. 113, dorsal mesosoma and gaster. 114, Cirrospiius 
sp., dorsal mesosoma. 115, Ncochn/socluiris sp., lateral mesosoma. 
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Fig. 116-117. 116, Achn/soclniwicies sp., propodeum. 117, Closterocerus sp., lateral mesosoma. 


Subfamily Euderinae 

31. Genus Eudertts Haliday 

(Fig. 45) 

Diagnosis. —Tarsi 4-segmented. Funicle 
4-segmented. Fore wing with 2-3 lines of 
radiating setae and with distinct row of 
setae ventrally in the admarginal area 
(Fig. 45). Notauli deep, complete. 

Notes. —Yoshimoto (1971) provides a 
key to the species north of Mexico, and 
Noyes (1998) records 30 species from the 
Nearctic region with five of these known 
from California. These are primary para¬ 
sites of Lepidoptera, Coleoptera, and Hy- 
menoptera, or secondary parasites of Lep¬ 
idoptera through Ichneumonoidea. The 
specimen reared in this study is newly as¬ 
sociated with Neurobathra bohartiella Opler, 
a gracillariid. 

Family EUPELMIDAE 
Subfamily Eupelminae 

32. Genus Etipelmns Dalman 

(Figs. 62-65, 68-69) 

Diagnosis. —Tarsi 5-segmented. Funicle 
7-segmented. Mesopleuron enlarged and 
convex (Fig. 63) (females only). Mesoscu- 
tum with large concave depression (Fig. 
62); pro- and mesocoxae separated by sev¬ 
eral times their own diameter. Syntergum 
varied in structure, often emarginate (Fig. 
68). Fore wing usually hyaline or with lon¬ 
gitudinal infuscate band; propodeum with 
mesotibia lacking oblique apical groove 
and dark apical pegs above base of tibial 


spur (Fig. 69); Gt, and one or more of 
Gt 2 _4 with posterior margins broadly or 
narrowly V-like emarginate. 

Notes. —Noyes (1998) reported 42 spe¬ 
cies from the Nearctic region; six were 
found in California. The subgenus Eupel- 
mus (Eupehnns ) is cosmopolitan, but most 
speciose in the Nearctic where they are 
parasitoids or hyperparasitoids of numer¬ 
ous taxa of Holometabola, usually crypti¬ 
cally-feeding taxa. Some are known from 
eggs of Homoptera, Mantodea, Coleop¬ 
tera, Lepidoptera and Orthoptera (Boucek 
1988, Gibson 1995). The specimens reared 
in this study are associated with an un¬ 
known leafminer (Gelechiidae) on Arcto- 
staplnjlos glauca Lindl. (Ericaceae) as well 
as Cameraria shenaniganensis Opler and Da¬ 
vis (Gracillariidae), and Prodoxus colora- 
densis Riley (Prodoxidae). 

33. Genus Brasema Cameron 
(Figs. 66-67) 

Diagnosis. —Tarsi 5-segmented. Funicle 
7-segmented. Mesopleuron enlarged and 
convex (females only). Syntergum in dor¬ 
sal view with posterior margin truncate or 
slightly emarginate (Fig. 66). Fore wing 
usually hyaline or with longitudinal infus¬ 
cate band; propodeum with plica! region 
sub linear to quadrate, but broad and in 
approximately same plane as callar re¬ 
gion; mesotibia with oblique apical groove 
and dark apical pegs above base of tibial 
spur (Fig. 67); Gt, and or more of Gt 2 4 
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with posterior margins broadly or narrow¬ 
ly V-like emarginate (Fig. 66). 

Notes. —Approximately 50 species of 
Brnsemn are known (Gibson 1995), al¬ 
though many of these have yet to be re¬ 
moved from Enpelmus. Only five species 
are currently reported for the Nearctic re¬ 
gion (Noyes 1998) and one of these is 
found in California. Brnsemn is cosmopol¬ 
itan, but most speciose in the Neotropics 
where they are parasitoids or hyperpar- 
asitoids of numerous Holometabola in 
cryptic habitats. Some are known from 
eggs of Homoptera, Mantodea and Or- 
thoptera (Gibson 1995). The species of Brn¬ 
semn herein are newly associated with 
Agromyzidae (Liriomyzn sp.). 

Family EURYTOMIDAE 

Subfamily Eurytominae 

34. Genus Eunjtonta llliger 
(Fig. 106) 

Dingnosis .—Tarsi 5-segmented. Funicle 

5- segmented. Pronotum quadrate in dor¬ 
sal v iew (Fig. 106). Body sculpture umbil- 
icately punctate. Propodeum usually de¬ 
pressed or channeled medially. 

Notes. —Bugbee (1967) provided a key to 
species north of Mexico. Of the approxi¬ 
mately 700 nominal species worldwide, at 
least 92 occur in the Nearctic with dozens 
in California (Noyes 1998). This genus ex¬ 
hibits a wide host range from phytophagy 
(at least 4 plant families) to entomophagy 
(Coleoptera, Diptera, Lepidoptera, Hyme- 
noptera, Hemiptera, Araneae) or both 
(DiGiulio 1997). The species reared in this 
study emerged from an unknown leafmi- 
ner on Penstemon enesius A. Gray (Scro- 
phulariaceae). 

Family PTEROMAL1DAE 
Sub fa m i 1 y M i scoga s ter i na e 

35. Genus Calliinerismits Graham 

Dingnosis. —Tarsi 5-segmented. Funicle 

6- segmented. Clypeus with three asym¬ 
metrically arranged apical denticles. Pro- 
notum angular between collar and neck. 


First gastral tergum with posterior margin 
nearly straight; petiole less than 1.4X as 
long as broad and anteroventrally braced 
with transverse flange (as in Fig. 74). Pro¬ 
podeum with submedian area strongly re¬ 
ticulate (as in Fig. 80). Color metallic 
green. 

Notes. —Until now, no host had been re¬ 
corded for this genus (Heydon 1989) and 
only one species was known from eastern 
North America and four worldwide 
(Noyes 1998). The species reared in this 
study emerged from an unknown leafmi- 
ner on Penstemon enesius A. Gray (Scro- 
phulariaceae). 

36. Genus Thinodytes Graham 
(Figs. 32, 75-77) 

Dingnosis. —Tarsi 5-segmented. Funicle 
6-segmented (Fig. 32), scape usually me¬ 
tallic. Clypeus either with one asymmetric 
tooth (Fig. 75) or with three teeth (none 
known with bidentate clypeus), but then 
teeth usually sharp and with only narrow 
gap between them. Palps and stipites in 
male slender. Pronotum angular between 
collar and neck. First gastral tergum with 
posterior margin nearly straight (as in Fig. 
79); petiole less than 1.4X as long as broad 
and anteroventrally braced with trans¬ 
verse flange (Fig. 77). Propodeum with 
submedian area strongly reticulate (Fig. 
76). Color almost wholly black to metallic 
green. According to Heydon (1995), Thi- 
nodytes is characterized by its complete ab¬ 
sence of synapomorphies defining related 
genera. Two genera commonly confused 
with Thinodytes are Hnltieoptern and Mnu- 
lens. These latter genera are recognized by 
having the torulus above lower eye mar¬ 
gin, the petiole without a median carina 
and with its anterolateral corners sharp 
and enlarged (Mnuleus), the scape usually 
non-metallic, the male maxilla with lamel¬ 
la tel y expanded palps and usually with 
another lobe on the stipites, the petiole 
usually with median carina and with an¬ 
terolateral corners of petiole not so greatly 
expanded ( Hnltieoptern ). 
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Notes. —Five members of this genus are 
known from the Nearctic region with 
three of these known to occur in California 
(Noyes 1998). All known hosts are small 
Diptera living in plants as stem or leaf 
miners (Heydon 1995). The species reared 
in this study emerged from an unknown 
leafminer on Penstenion cnesius A. Gray 
(Scrophulariaceae). 

37. Genus Halticopteva Spinola 
(Figs. 72-74) 

Diagnosis. —Tarsi 5-segmented. Funicle 
6-segmented. Clypeus bidentate (Fig. 73). 
Pronotum angular between collar and 
neck. First gastral tergum with posterior 
margin usually emarginate; petiole less 
than 1.4X as long as broad, anteroventral- 
ly braced with transverse flange and with 
longitudinal carina (Fig. 74). Propodeum 
with submedian area strongly reticulate. 
Color bright metallic green. 

Notes. —See discussion under Thinodytes 
for differentiating this genus from Mauleus 
and Thinodytes. Approximately nine spe¬ 
cies have been recorded from the Nearctic 
region and three from California (Noyes 
1998). Records for Haltieoptern presented 
here include one new host association 
with Caleoniyza sp. (Agromyzidae). 

38. Genus Mauleus Graham 
(Fig. 82) 

Diagnosis. —Tarsi 5-segmented. Funicle 
6-segmented. Clypeus bidentate (Fig. 82). 
Pronotum angular between collar and 
neck; dorsum of mesosoma as high as ver¬ 
tex. Gtl with posterior margin usually 
emarginate; petiole less than 1.4X as long 
as broad and anteroventrally braced with 
transverse flange (as in Fig. 77). Propo¬ 
deum with submedian area moderately 
reticulate (as in Fig. 76). Color dark me¬ 
tallic green or blue. 

Notes. —See discussion under Thinodytes 
for differentiating this genus from Maidens 
and Haltieoptern. The genus Mauleus con¬ 
tains five nominal species, of which at 
least 3 occur in the Nearctic (Noyes 1998). 


Where biologies are known, they attack 
leafmining Diptera (Heydon 1995). The 
species reared in this study emerged from 
an unknown leafminer on Penstenion cae- 
sins A. Gray. 

Subfamily Pteromalinae 

39. Genus Trichouuilopsis Crawford 

(Fig. 47) 

Diagnosis. —Tarsi 5-segmented. Funicle 
6-segmented. Head lacking both postgenal 
carinae and depression laterad of mouth; 
occiput with carina halfway between ocel¬ 
li and foramen. Pronotal collar not or 
barely margined. Propodeum with dis¬ 
tinct plicae and often with median carina. 
Stigmal vein subequal in length to mar¬ 
ginal vein. 

Notes. —At least 15 species occur in the 
Nearctic (~~4 from California (Noyes 
1998)) region and typical hosts are pupae 
of Coleoptera and Lepidoptera (Boucek 
and Heydon 1997). The Trichomalopsis 
reared in this study are associated with 
IPeripIoca sp. (Gelechiidae) and an uniden¬ 
tified chrysomelid. 

40. Genus Mesopolobus Westwood 

(Figs. 44, 78-81) 

Diagnosis. —Tarsi 5-segmented. Funicle 
5- or 6-segmented. Pronotal collar typical¬ 
ly without conspicuous smooth strip or 
body with the following features: mesos- 
cutal reticulation regular, usually without 
distinct setiferous punctures (Fig. 79); left 
mandible with 3 teeth, the right with 4. 
Flagellum with 3rd flagellomere anelli- 
form, shorter than pedicel. Ocelli not very 
small; propodeal spiracle ovate, its longest 
diameter Vi-Va length of propodeum. One 
of the most poorly defined genera in Pter- 
omalidae, often confused with Ptemmalus, 
among others. Pteroinnlns has the third fla¬ 
gellomere > the length of the pedicel and 
the nucha raised reticulate, while Mesopo¬ 
lobus has the third flagellomere < the 
length of the pedicel and the nucha at 
most striate. 


Volume 11, Number 2, 2002 


265 


Notes. —Noyes (1998) listed over 200 
named species of Mesopolobus (excluding 
synonymies, etc.) and the several dozen 
species in the Nearctic region attack in¬ 
sects in galls of Cynipidae and pupae of 
Lepidoptera, Symphyta, and Coleoptera 
(Boucek and Heydon 1997). The new as¬ 
sociation for Mesopolobus is Caineraria sem- 
pervireusella Opler and Davis (Gracillari- 
idae). 

41. Genus Pteromalus Swederus 
(Figs. 55-56, 70-71, 83) 

Diagnosis. —Tarsi 5-segmented. Funicle 

6- segmented. Pronotal collar with or with¬ 
out conspicuous smooth strip. Left man¬ 
dible with 3 or 4 teeth, the right always 
with 4 teeth. Flagellum with 3rd flagello- 
mere often only slightly transverse, quad¬ 
rate or oblong, as long as or longer than 
pedicel. Stigmal vein %-L 5 length of mar¬ 
ginal vein (Fig. 55); propodeum lacking 
costula and with posterior corner obtuse; 
pronotal collar with abrupt or round mar¬ 
gin (Figs. 70, 83). It is difficult in many 
instances to differentiate between Mesopo¬ 
lobus and Pteromalus as both are very sim¬ 
ilar (see above), but Pteromalus usually has 
a more compact head (Fig. 56). 

Notes. —Well over 1,000 names world¬ 
wide are listed in this genus by Noyes 
(1998) (excluding synonymies, etc.). At 
least 40 species occur north of Mexico on 
pupae of Lepidoptera, Coleoptera and 
their parasitic Hymenoptera. One species 
occurs in spider egg sacs (Boucek and 
Heydon 1997). 

Subfamily Spalangiinae 

42. Genus Spalmtgia Latrielle 
(Figs. 112-113) 

Diagnosis. —Tarsi 5-segmented. Funicle 

7- segmented, clava unsegmented. Toruli 
just dorsad of mouth opening (Fig. 112). 
Upper face with row of punctae medially. 
Head and mesosoma usually with deep, 
setiferous punctures and shiny between 
(Fig. 113). Petiole elongate with longitu¬ 
dinal carinae. 


Notes. —Minimally 12 species in the Ne¬ 
arctic known to attack puparia of Diptera 
(Burks 1969), with at least six species on 
synanthropic flies. Four species are known 
from California (Noyes 1998). The speci¬ 
men of Spalmtgia reared here is newly as¬ 
sociated with Lirionn/za sp. (Agromyzi- 
dae). 

Family TORYMIDAE 
Subfamily Toryminae 

43. Genus Microdontomems Crawford 
(Fig. 46) 

Diagnosis. —Tarsi 5-segmented. Funicle 
5-segmented. Metapleuron separated by 
straight line from mesopleuron, not pro¬ 
jecting forward (as in Fig. 51). Metafemur 
with ventral margin minutely serrate (Fig. 
46). Propodeum with two complete sub¬ 
median carinae. 

Notes. —Four species (6 undescribed) 
species in the Nearctic region, of which 
three are known from California (Grissell 
1979, Grissell 1995, Grissell 1997) are pri¬ 
mary and secondary parasites of Lepidop¬ 
tera, Coleoptera, Diptera, Aculeata, and 
their parasites (Braconidae). The specimen 
reared during this study is associated with 
Coelopoeta glutinosi (Walsingham), an 
elachistid. 

44. Genus Tonjmus Dalman 

Diagnosis. —Tarsi 5-segmented. Funicle 
7-segmented. Metapleuron separated by 
sinuous line from mesopleuron, projecting 
forward into mesopleuron (Fig. 52). Me¬ 
tafemur lacking teeth (as in Figs. 36-37). 
Fore wing with marginal vein at least 7.0X 
as long as stigmal vein (Fig. 40). 

Notes. —Over 320 species of Tonjmus oc¬ 
cur worldwide and keys have been pro¬ 
vided by Huber (1927) and Grissell 
(1976—part) to the approximately 99 spe¬ 
cies north of Mexico. Approximately 35 
species are recorded by Noyes (1998) as 
occurring in California. Species of Tonjmus 
usually attack gall-forming Cynipidae, Ce- 
cidomyiidae or are phytophagous. The 


266 


Journal oi Hymenoptera Research 


single male specimen reared in this study 
is associated with an unknown leafminer 
on Arctostaphylos glauca Lindl. (Ericaceae). 

QUESTIONABLE RECORDS 

Su per fa m i 1 y Ch a 1 ci d oi d ea 
Family SIGNIPHOR1 DAE 
Genus Chartocerus Motschulsky 

Members of Signiphoridae are most fre¬ 
quently reared from Hemiptera, Aphidi- 
dae and Psyllidae, but are also known to 
be hyperparasitic through Hymenoptera 
and Diptera. While Chartocerus are pri¬ 
marily obligate hyperparasitoids of the 
aforementioned taxa, they also have been 
recovered from puparia of Diptera (Cha- 
maemyiidae (Woolley 1997), Drosophili- 
dae (Hanson 1995), and Chloropidae (Er¬ 
dos 1957)). A single specimen was reared 
from a blotch leaf mine on Qucrcus sp., 
which was mined by an unknown species 
of leafminer. Though not impossible in 
terms of hosts associations, we prefer to 
place this specimen as questionable both 
until a definitive host record becomes 
available and because this was the only 
signiphorid recovered in well over 15,000 
rearings included in this study. 

Family MYMARIDAE 
Genus Gonatoccrus Nees 

The members of this genus are known 
to attack eggs of Cicadellidae and Mem- 
bracidae (Huber 1997). Although suppos¬ 
edly reared from a species of Liriomyza 
mining leaves of Dntiscn gloiucrata, we be¬ 
lieve that this specimen emerged from un¬ 
detected contamination rather than the 
agromyzid. 

Family PTEROMALIDAE 
Genus Lyrctis Walker 

Over 15 species are known from the Ne- 
arctic (Heydon and Boucek 1992). There is 
only one described species in western 
Canada and western United States and 
several undescribed species. The specimen 
in this study is associated with Liriouiyza 
sp. on Salvia nicllifcra Greene. This species 


is known from gall-forming Cecidomyi- 
idae and Rltopalomyin spp. are known to 
form tubular leaf galls on western Salvia 
spp. These galls are often inconspicuous 
and may have been overlooked as a con¬ 
taminant giving rise to the Lyrcus justicia 
(Girault) specimen. 
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